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Plants reputed to be Poisonous to Stock in 

Australia. 


By J. H. MAIDEN, 

Government Botanist and Director of Botanic Gardens, Sydney. 


No apology is needed for presenting a resume of our knowledge of plants 
which are poisonous to stock or are reputed to be se. The subject is domin- 
ated by empiricism ; in fact, very little work of a truly scientific nature has 
been carried out in this direction. Perhaps my demonstration of how little 
has been done may be an incentive to physiologists and chemists to give 
increased attention to it. 

It is distinctly understood that I do not acquiesce in the idea that all 
the plants referred to are poisonous. On the contrary, I have frequently 
reported on some of them as harmless. To accept, without proof, the 
statements made as to the poisonous nature of certain plants, would be as 
great an error as to take the diametrically opposite course — to assume that 
no plants contain poisonous principles. 

It is no new thing for scientific men and others to hold very divergent 
views in regard to the properties of a particular plant, one looking upon it 
as harmless and even a good fodder-plant, while another is satisfied as to its 
toxic properties. In this connection the following letter from the celebrated 
collector Drummond to Sir William Hooker is interesting. It was written 
in 1810, and refers to Gastrolobium : — - 

“ I wish now* to send you some particulars respecting the poisonous plant 
which I have mentioned to you in various former communications. Much 
contradictory discussion has taken place on this subject, Mr. Preiss, the 
German botanist, whom you know , being unwilling to believe that a poisonous 
vegetable of any kind exists in the Swan Eiver colony, or, indeed, in the 
w hole of New' Holland. Nay, so far has he carried this opinion, as to recom- 
mend the very plant which lias been pronounced to possess deleterious 
properties, as the best thing which the Agricultural Society could cultivate 
as artificial food for stock. I must confess that this conduct caused me some 
vexation, since it was myself and Mr. Harris, Secretary of the Agricultural 
Society, who had arrived at an opposite conclusion, our opinion being founded 
on experiments that we had instituted, and which seemed to us perfectly 
undeniable.” (Hooker s London Journal of Botany, vol. I, p. 91.) 

Hardly any portion of my work fills me with a greater sense of respon- 
sibility than thatw'hich pertains to the giving of advice in regard to reputed 
poisonous plants. A few r years ago the matter was easy enough. Statements 
of alleged poisoning of stock by plants w ere accepted freely, and I think I may 
fairly say often with but little examination. Iu my paper on the subject in 
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the Gazette for February, 1895, I have emphasised the point that a “ stock- 
killer ” may not be a “stock-poison.” This offers a wide field for inquiry, and 
one which, I think, belongs for the most part to the physiologist. The 
University student, desirous of winning his spurs on the field of science, will 
find here a peculiarly tempting prospect, — no lack of work, and opportunity 
of directly applying the brilliant teaching and research in animal physiology 
for which our University is distinguished. 

Hoven or tympanitis is a very common and frequently fatal complaint 
amongst stock, and may be briefly described as distension with wind through 
immoderate feeding. Many succulent vegetable foods will cause this, but 
leguminous plants seem peculiarly liable to induce it. The human animal 
frequently can, by adopting the precautions of the practised diner, eat 
indigestible viands with apparent impunity, but a hungry herbivorous animal 
' exercises' no discretion when appetite impels and abundance of food is avail- 
able. As a result, it may be stated that it is frequently as fatal to animals 
to allow them to eat unrestrictedly of what is, under normal conditions, sweet, 
rich fodder, as it would be to administer strychnine to them. Mr. S. Dixon’s 
remarks under “Lotus ” are to the point, and most of my readers will call 
to mind instances of deaths of cattle from hoven through eating lucerne, 
clover, sorghum, Ac. 

Besides hoven, many deaths of stock which have been attributed to feeding 
on certain plants have, on further investigation, been shown to have been 
caused by anthrax or Cumberland disease. 

The great majority of the plants referred to in this paper are indigenous 
to Australia. I have added notices of a few exotic plants which are of 
especial interest to us in Australia. 

Besides the toxic plants, we have plants w’hichare “stock-killers,” in that 
they induce hoven, as already stated. Then again, w r e have plants which may 
cause death through mechamcaljrritation. To this class belong Ilel ichrymm 
apiculatum and others of the Composite, which form felted masses inside 
the stomachs of animals ; Stipa , or spear-grass, whose barbed seeds are 
frequently fatal, and others which may be mentioned on a future occasion. 

A number of references to the literature on the subject will be found 
scattered throughout my paper ; following are a few references to papers 
which treat the subject in a more or less comprehensive manner, that is, do 
not refer to a single species : — 

Baxley (F. M.) and Goedon (P. R.)— Plants reputed Poisonous and Injuri- 
ous to Stock. Govt. Printer , Brisbane, 18S7. 

Illustrated. Refers largely to native plants. 

See also Ann. Report Dept. Agric Queensland, 1890-1, p. 44, and subsequent years, 
for records of several additional plants. 

Dixon (S.)— Remarks on some Indigenous Shrubs of South Australia 
suitable for Cultivation as Fodder. JProc. Boy. Soc. f S.A. , vni, 14. 
Incidentally touches on fatalities in stock. 

Hamlet (W. M.)— Anthrax in Australia : with some account of Pasteur’s 
method Of vaccination. Trans. Intercol. Med. Congress of Australasia , Mel- 
bourne , 1889. 

The properties of several alleged poisonous plants are incidentally referred to. 

MacOwan (Prof.)— References to Leguminous Poisoning and symptoms 
resembling it. Cape Agric. Journ Uth July, 1895, p. 349. 

A valuable bibliographical paper which I have found very useful. 
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Maiden (J. H.)— Notes on some American and Australian Plants in- 
jurious to Stock. Agric. Oaz., IV, 679 (1893). 

Seo also Native Plants Poisonous to Stock, ib. VI, 52 (1895). 

Mkston (R.)— Report upon Diseases in Sheep and Cattle. 

With an Appendix by C. Moore, Director, Botanic Gardens, Sydney. 

Votes anti Proceedings, Legislative Assembly, 1858-9. 

A report on a visit to tho Western districts, undertaken with a view to throw light/ upon 
the causes of the mortality amongst flocks and herds. One of the earliest scientific 
reports on the subject. 

Til yon (II.)— Plants Poisonous to Stock. A Review. Brisbane Courier , 24th 
May ; (Queenslander , 28th May, 1887. 


DILLENJACEJE. 

Hibbcrtia glaberrima, E. v. M., and II . loirgifolia, E. v. M., 

have both been sent to Mr. E. M. Bailey from Queensland localities as 
suspected poison-plants. (Ann. Rep . Dept. Agric . 1890-91, p. 44). 

Hibbertias, yellow-flowering plants (usually dwarf shrubs), are very largely 
developed in New South Wales, but I have never heard of their having been 
suspected as poisonous. As a rule they are far too harsh to be acceptable 
to stock. 

Besides occurring in Queensland, the plants named are found in Soutu 
Australia. 


PAPAVERACEjE. 

Aryemone mexicana , Linn. — “ White Thistle ” or “ Yellow Poppy.” 

This yellow-flowering plant with prickly, thistle-like, glaucous (whitish) 
leaves is frequently accused of being poisonous to stock. It is an introduced 
plant, and is usually found on good soil on river-banks or river- flats. 


ZYGOPHYLLEiE. 

Zygophyllum iodocarpum, E. v. M. 

This plant was suspected to have poisoned stock on Nekarboo Station 
quite recently. Occasionally other species are also sent as suspected poison- 
plants. The genus is reputed to be deleterious to stock both in 8outh Europe 
and South Africa. In India, however (Diet, of Econ. j Prod.), it is stated 
that camels are fond of Z. simplex } l^ut that no other animals will touch it 
on account of its offensive odour. 

Z. iodocarpum is found in all the colonies except Tasmania. 

LEGUMINOS.E. 

It will be found that pastoralists accuse plants belonging to this order (Pea 
family) of poisoning, or at least of injuring the health of, their stock as fre- 
quently as they do plants of all the other orders put together. In an order 
so extensive and so widely distributed, it is not surprising that it includes 
plants differing very widely in properties — some nutritious and harmless 
without question, e.g., the Pea ( Pisum ), others dangerously poisonous, e.g 
Phy so stigma venenosum , tho Calabar bean. But in regard to very many 
plants of this order which cause the death of stock, it is surely not under- 
stating the case when I say that it is a reflection on modern science that we 
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have to hesitate as to the cause. Australians are not particularly to blame 
for this state of things, as they have to face precisely the same problems as 
their brethren in South Africa and the western United States. The 
Legiiminossc are particularly liable to cause death in stock from tympanitis or 
hoven ; in other words, from fatal distension of the stomach in animals which 
may eat immoderately of them. Thus deaths frequently occur through stock 
eating too much clover or lucerne, and succulent plantB belonging to many 
other natural orders (even grasses) will produce like fatal results. 

Considering the terrible money loss which is inflicted on pastoral ists and 
others through their sheep, cattle, and horses mysteriously dying through 
eating leguminous plants, it wmuld surely be a matter of good business for 
them to arrange for a competent physiologist, with a selected band of assist- 
ants and co-operators, to take the field, thoroughly inquire into the cause of 
these fatalities, and suggest means of prevention. At present, while agreeing 
that certain plants are the cause of death, w'e can neither be certain of their 
precise physiological effects, nor can we suggest remedial measures other 
than empirical ones. 

We will now proceed to consider some reputedly injurious Leguminosie in 
detail : — 

Acacia vernicijlua , A. Cunn. — “ Stink-wood Bush.” 

A case of supposed poisoning of cattle from eating this plant, in Tasmania, 
is recorded in Journ. Tas . Council of Agric., September, 1892. 

Found in all the colonies except Western Australia and Queensland. 

Cassia. 

The leaves of a species in the Wilcaunia district of New South Wales 
were reported as having caused purging in horses and cattle, after eating 
only a small quantity. I received no specimens. It may be borne in mind 
that Senna leaves are the product of species of this genus. 

Cassia laevigata, Willd., and C. occidentalis , Linn. 

Two introduced plants ; have both been sent to Mr. Bailey as poison- 
weeds. The former species, which is vridely diffused in the coast districts, 
has often been sent to me as a suspected plant. 

Cassia Sophera , Linn. ; var., schinifolia. 

This indigenous plant, which is rapidly spreading in localities in which it 
was not previously indigenous, is now and then reported on suspicion of 
having poisoned stock. For a note on it see Agricultural Gazette vi, 243 
(1895). 

Found in South Australia, New South Wales, Queensland, and Western 
Australia. 

Cassia Sturtii , II. Br. 

Specimens of this shrub have been sent to Mr. Bailey as a suspected 
poison bush. 

Found in all the colonies except Tasmania. 

Castanospermum australe, A. Cunn. — “ Bean-tree ” or “ Moreton Bay 

Chestnut.” 

The large “ beans ” or “ chestnuts ” are eaten by horses and cattle, but 
they are very indigestible and frequently cause fatal results, as every resi- 
dent on the northern rivers is fully aware. 
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I have dealt with the subject at some length in the Agricultural Gazette 
for January, 1894, page 2, under the headings “The Beau-tree as a Plant 
injurious to Stock,” also “ The Bean-tree furnishing Food for Man,” to which 
I beg to refer iny readers. 

Found in New South Wales and Queensland. 

Crotalaria alata , Hamilt. 

An Indian plant suspected of being poisonous to stock in Queensland. 
( Report Department of Agriculture, Queensland, 1891-2, p. 49.) 

Crotalaria Mitchelli, Benth. — “ Yellow Daiding Pea.” 

This has on several occasions been sent to me as a suspected poison-plant, 
it being supposed to produce the same effects on cattle as those produced by 
Swainsona. 

See page 12, where a note is given of the reputed poisonous nature of 
Crotalaria in the United States. 

Surely it is something more than a coincidence that this genus should be 
complained of by stock owners in countries so wide apart, and I am morally 
certain that my correspondents were absolutely ignorant of a congener being 
similarly suspected in North America. 

Found in South Australia, New South Wales, and Queensland. 

Gastrolobium spp., especially G. obovatum , Benth.; G. trilobum , Benth.; 

G. spi nosum, Benth.; G. oxglobioides, Benth.; G. cahjcinum, Benth. ; 

G. callistachgs, Meissn. ; G. bilobum, Ji.Br. 

Commonly known as “ Poison Bushes.” At the Blackwood Fiver, 
according to Oldfield, G. cahjcinum is known as the “ York ltoad Poison 
Bush.” G. bilobum is the Heart-leaf Poison Bush,” and G. oval i folium, 
“ Bloom Poison Bush.” 

These plants are dangerous to stock and are hence called “Poison Bushes.” 
Large numbers of cattle are lust annually in Western Australia through 
eating them. 

“The finest and strongest animals are the first victims; a difficulty of 
breathing is perceptible for a few minutes, when they stagger, drop down, 
and all is over with them. After the death of the animal the stomach 
assumes a brown colour, and is tenderer than it ought to be ; but it appears 
to be that the poison enters the circulation, and altogether stops the action 
of the lungs and heart.* The raw flesh poisons cats, and the blood, which 
is darker thau usual, dogs ; but the roasted or boiled flesh is eaten by the 
natives and some of the settlers without their appearing to suffer any 
inconvenience.” (Drummond, in Hooker’s Journal of Botany .) 

“ Tho blossoms are also frequently eaten by animals, and are, I think, the 
most poisonous part, for the greatest number of sheep are lost from the 
poisonous effect of this plant at the period of its inflorescence. When the 
seeds fall on the ground, the wild pigeons greedily feed and fatten on them ; 
if tho crops of these pigeons, containing the seeds, bo eaten by dogs, they 
die ; yet the pigeons themselves, when dressed, are good food, and at that 
season are eaten in largo numbers by the settlors. Horses, so far as is 
known, are not affected by it, at least this is the prevailing opinion, although 


*»See also an account of some physiological experiments to ascertain the nature of the 
poison, Pfiarm. Journ., vi., 312. 
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it is disputed by some of the settlers.” (T. R. C. "Walter, in Pharm. Journ 
vi., 311.) 

With sheep which have eaten the herb, the best treatment has been found 
to fold them, or shut them up in a yard, so closely packed that they can 
hardly move, and to keep them thus without food for thirty-six hours. 
(See an interesting account in Pharm. Journ., vi., 311, also Tas. Journ., iii., 
313 (1849). 

In the Flora Austral iensis a statement is quoted that G. bilobim is the 
worst of the “ Poison Bushes.” For a note on this species see Agricultural 
Gazette , v. 141 (1894). Helms ( Proc . R.S., S.A., xvi. 348,) records that 
G. spinosum , Victoria Desert, Western Australia, is poisonous to camels. 

All found in Western Australia. 

Gastrolobium grandijlorum, F.v.M. — “ Wall-flower or Desert Poison Bush.” 

Baron Mueller identified this plant as having poisoned largo numbers of 
cattle and sheep on the Cape River, and at the sources of the Burdekin and 
Flinders Rivers in 1863-4. He recommended frequent burning oft' on the 
stony ridges it frequents, with the view to its suppression or eradication. 
See Trans. Roy. Soc . Victoria, vi., 147 (1801-4) ; Journ. Bot., iii., 325. 

Found in Queensland. 

Gompholobium uncinatum , A. Cunn. 

This small shrub is noteworthy as being very hurtful to sheep that may 
eat of it ( Treasury of Botany). 

Drummond, in Hooker’s London Journal of Botany , i., 95 (1842), experi- 
mented on a sheep and a goat with a small quantity of a leguminous plant 
which would seem to belong to the genus Gompholobium , and the animals 
used in these experiments died speedily. I nmy mention, however, that 
’common as the genus Gompholobium is in New {South ’Wales, 1 have riever 
yet heard of it having poisoned stock. 

Found in New South Wales. 


Goodia. 

Goodia is closely related to such plants as the Laburnums, Brooms, Gorse, 
Hoveas, <fcc. There are only two species, and both are confined to Australia, 
their botanical names being G. lotifolia , 8alisb., and G. medicaginea , F. v. M. 
They are tall shrubs, the first named attaining, in favourable circumstances, 
the dignity of a small tree. They have yellow flowers. G. lotifolia is found 
more or less plentifully all along the coast district and coast mountain 
ranges. G. medicaginea does not occur in our Colony. G. lotifolia is some- 
times known as “ Clover-tree ” in Tasmania. Booroo-molie is a Queensland 
aboriginal name. 

Last year Mr. Forester Benson, of Bega, wrote to the Department 
about “a tree locally known as Indigo,” which proved to be Goodia lotifolia. 
He had been informed that the foliage is poisonous, and that stock travelling 
from the Monaro to the coast often die from eating it. There are large 
quantities of it growing on the edges of the main road between Colombo and 
Nimity belle. 

Subsequently Mr. Benson reported : — “ I have made inquiries amongst 
cattle-drovers and others regarding the supposed poisonous nature of Goodia 
lotifolia . They state that cattle eat it greedily, and are affected with what is 
locally called black scour. The tongue becomes black, the hide acquires a 
bluish tint, and becomes rough and bound. They gradually become weak and 
emaciated, and eventually die.” 
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In the Journal of the Bureau of Agriculture (W.A.), 5th February, 1895, 
a correspondent described a plant (identified as Goodia uiedicaginea), as 
having killed twenty-five head of his best cattle, by stoppage of the bowels. 
It was stated that the poisoning of pasture animals had arisen from this 
plant before, and it was pointed out that as the plant seeds freely, and the 
seeds germinate readily, the plant might become exceedingly dangerous if 
not subdued. 

At a meeting of the Agricultural Bureau of South Australia, a correspon- 
dent from Yorketown reported that his cattle were dying, and described 
their symptoms. He sent down a weed which ho supposed to be poisonous, 
and the cause of the deaths, but the General Secretary of the Bureau pro- 
nounced it to be a species of Goodia , “ and quite harmless” ( Garden and 
Field , March, 1895, page 869). 

A good deal of attention has been given in South Australia to the effects 
of Goodias on stock, and Mr. Molineux, the General Secretary of the 
Bureau, says that Mr. A. B. "Robin, of Nuritoopna, Mr. Goode, of Port Caro- 
line, in the south-east, and Mr. J. G. O. Tepper, pronounce that Goodia 
medico g in ea is eagerly sought by stock of all kinds, so much so, that they 
eat it out, root and branch. Mr. Robin cut the plant and fed it to his 
horses. As regards G. loti folia, which prefers moister localities than does 
G. mcdicaginea , Mr Tepper says that stock eat it without any evil effects 
following. 

Here we have evidence in regard to Goodias which is more or less con- 
flicting. It does not appear fully proved that they are really toxic* ; that is 
to say, poisonous , in the sense that strychnine is, but that they are stock- 
killers under some circumstances, appears to be proved beyond doubt. I have 
drawn attention to the distinction in the Gazette for February, 1895, page 57. 
These leguminous plants (which include the Darling Pea, G astrolobiums , 
Crotnlarias , and other stock-killers), are the cause of great loss on the part 
of owners of stock, and we really have but little evidence yet in regard to 
them. From South Australian experience it would appear that they are not 
only not poisonous, but that they are really useful fodder-plants. If so, 
then deaths that result from eating tlrein, must be caused from indiges- 
tion, through the animals surfeiting themselves with the green leaves, which 
cause them to be blown, or by eating too much of the fibrous twigs, which 
cause stoppage of the bowels. Of course it is quite possible that they may 
contain some principle in small quantity which acts injuriously upon some 
organ, as Dr. C. J. Martin suspects, or has proved, to be the case with the 
Darling Pea (Swainsona). 

We, therefore, cannot speak with definiteness about our Goodia , and I 
trust that this note will bo the means of eliciting some further evidence. It 
is a very difficult thing to come to a really satisfactory conclusion in regard 
to the causes of the death of stock suspected of having eaten poison plants. 
We must carefully eliminate all matters which may cloud the issue, but it 
is very certain that, unless wo can actually come at the cause of death in 
such suspected cases, any remedial measures we may adopt might be likened 
to the action of a blind man attempting to shoot at a target of whose position 
he knows nothing. Of course it is quite possible he may hit it, but such 
shooting could hardly be of educational value to others. 


* Arc the pods the most injurious part of the plant ? If so, the toxic principle, if any, 
may be looked for by chemists in the seeds, where it is generally found, if at all, in the 
Leguminosce . 
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Indigofera australis , Willd. 

“Australian indigo,” closely allied to the indigo of commerce ( Indiqofera 
tinctoria ), but not to be confused with Swainsona, commonly called “indigo” 
in this Colony. 

This widely diffused tall shrub is occasionally sent to Sydney as a suspected 
plant. It is frequently nipped by cattle and horses. In one locality it is 
supposed to induce red-water in cattle feeding on it. Sometimes it is cut 
down, as its baneful effects are feared, though with the qualification that it 
is only injurious to cattle unused to feeding upon it. [See a noto in Agri- 
cultural Gazette , ii. 663 (1891).] 

Found in all the colonies. 

Lotus australis , Andr., and Lotus corniculatus , Linn. 

These plants are often reputed poisonous in Australia ; for example, Baron 
Mueller (Trans. B. S. Victoria , vol. vi., 148, 186L-4) speaks of the “deadly 
effect ” of L. australis , and that it causes sheep to perish, in some cases, in 
half an hour. 

“ I am inclined to believe that many leguminous plants reputed to be 
poisonous are not really so, but that an excess of either foliage or seeds 
eaten by a hungry animal throws off such an abundance of gases, that 
“hoove” ensues, which is nothing more than an excessive distension of the 
stomach, pressing against the diaphragm, preventing the lungs from working, 
and the animal is really strangled to death. To this cause 1 attribute all the 
deaths (and they are very numerous), caused by Lotus australis , var. Behrii, 
really an excellent fodder plant, akin to the lucernes, but when seeding, and 
especially after rain, if hungry sheep are allowed to feed greedily upon it 
they die by hundreds, while sheep in confinement, and fed solely upon it, do 
not die, but actually thrive, as was shown some years since in Adelaide.” 
(S. Dixon, op. cit.) 

L. corniculatus is called “ Bird's-foot trefoil ” in England, and in Europe 
it is recognised as an excellent fodder plant. Eor an exhaustive account 
(with figure) of it, see The Best Forage Plants (M‘ Alpine’s translation of 
Strebler and Schroter’s work). 

L. australis is found in all the colonies, L. corniculatus in all the colonies 
except Queensland and Western Australia. Both are common in grassland 
ill many parts of this Colony, and I cannot think that either is poisonous. 

Oxylobium parvijlorum, Bentli. — “Box poison.” 

Bentham (B. FI.) states this is said to be one of the worst of the poison 
plants. [See also Dr. Kosselloty (Trans. Intercol. Med . Congress , 1889).] 
Our widely diffused O. trilobatuni does not seem to have fallen under 
suspicion. 

Found in Western Australia. 

Swainsona. 

The effect on sheep of eating freely of various species of Swainsona (par- 
ticularly S. galegifolia and S. Greyana) is so w r ell known that one requires 
to do but little more than to refer to the literature of the subject. That 
sheep which take to eating these plants may so firmly acquire the habit that 
they will eat no other food ; that as the result of eating such food they 
become wrong in the head, imagining (amongst other things) that small 



Plants reputed Poisonous to Stock in Australia. 


9 


objects in the path are great obstacles ; that they never fatten, and. finally 
die, are all well ascertained facts. But a rational explanation is not so easy. 
Chemical analysis has failed to isolate a toxic principle, and examination of 
the bodies of sheep (pea eaters), has not yet thrown clear light upon the 
subject. The investigation is one of singular difficulty, in which time is an 
important element ; but Dr. C. J. Martin, a distinguished physiologist, is 
devoting himself to the inquiry, and no doubt, in a few months, the precise 
physiological effects will be determined. The subject is a broad one, and 
trapped up with the general question of the fatal effects on herbivora 
through eating certain other leguminous plants. 

Following are a few incomplete notes in regard to certain species of 
Swainsona , and it may be mentioned that both with Swainsona in Australia 
and Astragalus in the United States, it is a fact, perfectly well ascertained, 
that some species are excellent fodder plants, while others produce the 
mysteriously fatal effects. 

Swainsona galegifolia, B.Br. — “Darling Pea,” “ Indigo Plant.” 

This is a dreaded plant from the great amount of loss it has inflicted on 
stock-owners. Its effect on sheep is well known ; they separate from the 
flock, wander about listlessly, and are known to the shepherds as “ pea 
eaters,” or “indigo eaters.” When once a sheep takes to eating this plant 
it seldom or never fattens, and rnay be said to be lost to its owner. The 
lato Mr. Charles Thorn, of Queensland, placed a lamb which had become an 
“indigo eater” in a small paddock, where ic refused to eat grass. It, how- 
ever, ate the indigo plant greedily, and followed Mr. Thorn all over the 
paddock for some indigo he held in his hand. 

At Taroorn (Q.) horses were hobbled for the night at a place where much 
of this plant was growing. On the following morning they were exceptionally 
difficult to catch, and it was observed how strange they appeared. Their 
eyes were staring out of their heads, and they were prancing against trees 
and stumps. The second day two out of nine died, and five others had to 
be left at the camp. When driven they would suddenly stop, turn round 
and round, and keep throwing up their heads as if they had been hit under 
the jaw; they would then fall, lie down for a while, rise, and repeat the 
agonising performance. On one station, in the course of a few weeks, eight 
head were shot, having injured themselves past hope of recovery. FI ants 
Injurious to Stock (Bailey and Gordon). 

The ltev. Dr. Woolls, however, points out ( Froc . Linn . Soc ., A \S.W. y vii, 
315), that from experiments made near Mudgee, New South Wales, it does 
not appear that this species is deleterious when eaten with other herbage.* 

Hamilton (Froc. Linn. Soc., N.S.W. [2], ii, 273) records that he knows 
of a case of thirty fowls dying through eating the seeds of this species. 
(S. lessertiifolia , a synonym). 

See also Guthrie (F. B.) and Turner (F.) on a supposed poisonous plant, 
a description and analysis of the “ Darling Pea,” “ Indigo,” “Cranky Pea,” 
&c. ( Swainsona galegifolia , R.Br.), Agricultural Gazette , iv, 81 (1893). No 
alkaloid was found, and no conclusive evidence was offered as to the nature 
of the poisonous principle (if any) contained in the plant. This paper 
also contains notes of the experiences of Now South Wales graziers in 
regard to the plant. 

See also notes in Agricultural Gazette , iii, 330 (1892), and iv, 078 (1893). 

Found in New South Wales and Queensland. 
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Swainsona Greyana , Lindl. — “ Poison Bush.” 

This plant is reported to cause madness, if not death itself, to horses. 
The poison seems to act on the brain, for animals affected by it refuse to 
cross even a small twig lying in their path, probably imagining it to be a 
great log. Sometimes the poor creatures attempt to climb trees, or commit 
other eccentricities (Woolls). It is regarded with great horror on the 
Barling, especially in dry seasons, when other herbage fails. Baron Mueller 
believed in the poisonous properties attributed to this particular species. 
{Trans. P.S. Victoria, vol. vi, 1861-4). 

“ I may add that this plant is popularly supposed to produce a sort of 
insanity, ending in some cases in death, in stock that feed upon it. I am 
of opinion that this is incorrect; I have never seen any stock actually 
feeding upon it, but I have seen horses eat freely, without any evil effect, 
of another species of the same genus (?), which grows plentifully on the 
black soil flats which are at times inundated by the waters of the Barling. 
The Hon. William Maeleay, who has had large experience in a district where 
this plant grows, informed mo a few days ago that ho also was of opinion 
that it is not poisonous to stock.” (H. B. Whittell, in Proc. Linn. Soc., 
JST.S.W., ix, 179.) 

It may be said at once that the effects on animals of this species and 
S. galegifolia are probably identical in every respect, and I have quoted 
various authors in order that we may have the rather complex effects of 
eating these plants described in different language. 

Found in South Australia, Victoria, New South Wales, and Queensland. 

Swainsona pliacoidcs, Benth. — “Indigo” or “Liquorice.” 

I have it on the authority of a most experienced man that this is con- 
sidered a most valuablo foddor-plant in the Walgett district. 

All the colonies except Tasmania. 

Swainsona procumlens, F.v.M. 

It may be mentioned that this species, called “ Broughton Pea ” in South 
Australia, is reputed not to be poisonous to stock. It would be desirable 
for graziers and others to make specific statements as to the injurious nature, 
or the fodder- value, of the other species of Swainsona. 

South Australia, Victoria, Hew South Wales, Queensland. 

Templetonia egena , Benth., and T. retusa , B-. Br. 

Stated to produce spasm and paralysis in stock. — {Gardeners' Chronicle 
[3], xii, 16.) 

T. egena in all the Colonies except Tasmania ; T. retusa in Western Aus- 
tralia and South Australia. 

Tephrosia purpurea , Pers., and T. rosea , F.v.M. 

These specieB possess properties deleterious to stock. The latter was 
reported from the Flinders Eiver, Queensland, as a poison herb. — (Bailey 
and Gordon.) 

It may be mentioned that these plants are used by the aborigines for the 
purpose of stupefying fish, in order that they may be readily caught. 

South Australia, New South Wales, Queensland, Northern Australia. 
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The Loco-disease of the Western United States. 

This mysterious disease amongst stock, which bears so strong a resemblance 
to (and is probably identical with) the indigo-disease in this Colony, is attri- 
buted to plants belonging to the genera Astragalus and Oxytropis , and also 
to a less extent to the genera Sophora and Crotalaria , and perhaps others. 

The Colorado Legislature passed a measure on 14-th March, 1881 (repealed 
in April, 1885), enacting that “ Any person who shall dig up, not less than 
3 inches below the surface of the ground, any loco or poison weed during 
the months of May, June, or July, shall receive a premium of 1^ cents, 
per pound for each pound of such weed dug up, to be paid out of the State 
Treasury, as hereinafter provided. Provided that Bueh weed shall not be 
weighed in a green state, but shall be thoroughly dried and weighed.” Nearly 
200,000 dollars were paid in bounties. 

Following are Prof. 1). O’Brino’s conclusions in regard to the loco-weeds, 
after very careful research and review of the work of others : — 

“We have been unable to find any alkaloid in the plantB examined, though 
we get nlkaloidal reactions from the loco and the alfalfa (lucerne). 

“ We have not been able to produce any physiological action upon rabbits 
with the extract from the loco in any of its forms. In the case of the sheep 
in the southern part of the State said to have been locoed, it has long been 
known that the disease was caused by parasites in the liver. 

“ The post-mortems made showed such a variety of diseased conditions 
that in our judgment they could hardly be due to one or the same cause. 

“ It has always been noticed that when the feed on the range is good, 
locoed animals are scarce. The range about Port Collins contains tho loco 
in large quantities, but I have never seen a locoed animal except up on the 
mountain range or foothills. 

“ In our experience the animals affected and the subjects for post-mortems 
were in every case young animals, mostly under 4 years old, the great 
majority yearlings and 2 -year- olds. 

“ I have long been persuaded that the person who investigates the subject 
of loco should spend considerable of his time on tho range, and notice very 
carefully the habits of the animals, the food they eat, and the water they 
drink. The subject lias not been investigated to the extent that its impor- 
tance demands. 

“ It is never wise to draw hasty conclusions from imperfect data, or from 
a few post-mortems. Judgment had better bo withheld until the subject is 
more thoroughly investigated.” 

I give some brief references (chiefly bibliographical), in regard to this 
disease, because of the obvious necessity for investigators in this Colony to 
be acquainted with it. Prof. O’Brine’s statement shows that the knowledge 
of American loco-disease is pretty much in the same unsatisfactory state 
as that of Australian indigo-disease. 

Andkkson (F. W.) — On LoCO-weed. Botanical Gazette ( U.S.A .), duly, 3889. 
Faville (S.) — Report Colorado State Agric. Coll. (Jan., 1835). On ante- and/?o.s£- mortem 
examinations of locoed sheep and a horse. 

Kennedy (J.) — On Loco- weed (Astragalus mollissvmvs). The Druggists’ Circular 
and Chemical Gazette (U.S.A.) , Oct., 1888. 

Paper read before tho Texas Pharmaceutical Association. Tho experiments were 
conducted upon the dog. Mr. Kennedy comes to the conclusion that the “loco- 
plant ” does not possess any of the poisonous properties attributed to it by popular 
superstition. He, however, adds that the immense destruction of stock with 
which it is charged may have been caused by Borne poison- plant heretofore 
unsuspected. 



12 Plants reputed Poisonous to Stock in Australia. 


Mato (N. S.) — On Loco-woed. Kansas Agric. Expt. Station, Bulletin No. 35. 
Abstracted in Agric. Gazette , IT. 677 (1893). 

O’Brine (D.)— Progress Bulletin on the Loco and Larkspur. Colorado 
Agric. Expt. Station , Bulletin No. 25 (1893). 

A paper valuable not only for the careful research it indicates, but also for its 
bibliographical notices. 

Power (F. B.) — Notes on Loco-weeds. Rocky Mountain Druggist , Jan., 1891, 
p. 5 (from Hoffman's Pharm. Rundschau). 

The species of Crotalaria and Astragalus believed to contain very small amounts of 
toxic alkaloids. 

SAYRE (L. E.) — Loco-weed. Druggists' Bulletin (Detroit, U.S.A.), TIT, 145 (1889). 

A valuable paper. The author’s confessedly incomplete observations tend to show 
that the plants are not poisonous. 

"Williams (T. A.) —Some Plants Injurious to Stock. Kansas Agric . Expt. 
Station , Bulletin Wo. 33. 

Abstracted in Agric. Gazette , iv, 677 (1893). 

New Mexico Weeds. Bulletin No. 1, page 29, “ Loco-weed,” with figure and 
account of Astragalus mollissimus. Bulletin New Mexico Agric. Station (1894). 

Loco-diseaso. Report Dept. Agric. U.S.A. 1874, p. 159 ; 1878, p. 134; 1886, p. 75. 

We will now give a few notes on individual genera reputed to cause loco- 
disease. 


Astragalus 

is the genus of plants most commonly accused of inducing the loco. disease, 
and A. mollissimus is reputed to be the worst offender. A. lentiginosus and 
A. ILornii are also in bad repute. 

As with Sivainsona , so with Astragalus , we find some species which form 
useful fodder-plants, e.g.. A. hypoglottis , rattle-pod ; A. caryocarpus , buffalo- 
pea and buffalo-clover; A. canadensis , Canada milk-vetch; A. adsurgens. 
Jared Gr. Smith, an eminent authority on the subject, alludes in “ Fodder 
and Eoragc Plants,” a work published by the IJ.S. Department of Agricul- 
ture during the present year, to the poisonous nature of the loco- weeds. 
The belief as to the poisonous nature of loco-weeds is as widely held in 
America as is a similar belief in regard to the indigos with us. 

Crotalaria sagittalis , Linn., 

is one of the loco- weeds of the United States, (see O' Brine and others). 
T. A. Williams (op. cit.) lays such stress oil this plant that he styles the 
result of feeding upon these plants as “ Crotalism, a new disease in horses,” 
and describes the symptoms at some length. They appear to bo identical 
with loco-disease and indigo-disease. 

I have already drawn attention to the fact that the genus Crotalaria is 
looked upon as furnishing stock-poisons in New South Whiles and Queens- 
land. At the same time it is worthy of remark that tho genus so largely 
developed in India does not appear to be looked upon as injurious to stock 
in that country. 

Oxytropis Lamberti , Pursh. 

This is a common “ Loco-weed,” usually referred to in company with 
AstragaluSj which see. 
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Sophora secundijlora , Lag., 

is accused in Mexico of producing tetanus in animals that feed on the 
leaves or seeds. The seeds contain an exceedingly poisonous alkaloid 
known as Sophorine . (Kew Bulletin, 1892, 216.) 

8. tomentosa y Linn., 

which extends to Australia (N. S. W. to Northern Australia), contains a 
poisonous alkaloid, which is contained in largest quantities in the seeds. 
See Greshoff ( Ber . xxtji. 3537 ; Journ. Chem. Soc. lx. 335). 


Other Exotic LegnminosaB reputed to be Poisonous to Stock. 

The following references are by Professor MacOwan, Cape Agricultural 
Journal : — 

CytUns wopariux, Link. — Poisonous effect. Neumann, para. “ Diseases,” Fleming’s 
transl., p. 572. 

Gy tutus prolifer us, L. f. — Kffect on horses. Vide “ Tngasaste,” par Peret and Sagot, 
pj). 24-31. Vide Cape Agricultural Journal, vit, p. 453. 

Lathyrm mtiruu, L., Muttar. — Veferin. 11 ex or d, July 21, 1894; January, 1895; 
February, 1895. Agricultural Journal, v, p. 151 ; vn, pp. 400 and 592. Kew 
Bulletin, October, 1894, pp. 349- 352. 

Lcsxcrtia annular in, Pth. — The probable cause of Nenta, MacOwan, stock food- 
plants. Cape Monthly Magazine, August, 1877 ; reprinted 8 , A. Agricultural 
Almanac, 1887, p. 111. 

Meldotns par n flora, Pesf. — In New South Wales said to paralyse horses. K.S. IV. 
Agricultural Gazette, ji, p. 1G ; compare op. cit n, p. 124. 


DROSERACFJE. 


Dr os era. 

Various species of this genus, commonly known ns “ Sun-dews,” nre 
popularly believed to poison stock, and are sent in for report. My expe- 
rience is that suspicion usually falls on a form of D.peltata. The earliest 
record I can find is by "Wilhelmi (Port Lincoln, South Australia), who 
stated that Dr oner as “ have proved poisonous to sheep ; if eaten by them 
produced rapid death.” 

Droseras grow in damp places, and even if stock eat these plants (which 
is quite possible, although I have never seen them do so), It seems most 
likely that the injury which may result is rather the effect of the boggy 
country — country which often diminishes the vital energy of stock, even if 
the marshy land be not the nidus for the specific germs of disease (c.g., 
Anthrax). 

FICOIDILE. 

Mullugo Glims , Harv. (Syn. M '. hirta, Thunb.) 

Has been sent as a suspected plant from Euston during the present year 
I would not notice this had it not been sent by different persons, on different 
occasions, as a suspected plant. There is no doubt, however, that it is not 
only harmless, but that it has some forage value. Its close relations are 
Mesembri/anthemum and Tetragona (Native Spinach), both well-known fodder 
plants. 

All the colonies. 
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UMBELLIFEBJE. 

' Apium leptophyllum , F.v.M. — “Wild Parsley.” 

Occasionally eaten by stock. It is worthy of note that this plant (in 
common with others of the genus) is sometimes acrid and injurious when 
grown in damp soils, while those grown in dry soils are usually little more 
than carminative. It is, doubtless, capable of much improvement by careful 
cultivation. This plant is not endemic in Australia. 

At the same time, it is perfectly well ascertained that certain Umbelliferae 
are recognised as poisonous by eminent scientific authorities in Europe. I 
may instance “ Hemlock” ( Conium macula turn ), “ Water Hemlock” ( Cicuta 
virosa), “ Great Water Parsnip” (Slum latifolium ), and the “ Dropworts ” 
((Enanthe). 

Victoria, New South Wales, and Queensland. 

Tracliymene australis , Benth. — “Wild Parsnip.” 

This plant is frequently accused of having poisoned stock. I would refer 
my readers to an illustrated article on this subject in the Gazette for October, 
1894*. Since that article was written I have received several communications 
accusing the plant of possessing poisonous properties, and only a short time 
ago (October, 189G), it has been accused in the newspapers of having 
destroyed 1,500 sheep in one night on (rid gee Station. There is no doubt 
that the plant (particularly the root) is acrid and indigestible, and might 
cause death from hoven in stock which eat immoderately of it ; this is easy 
enough, as at certain seasons it is frequently the only green herb existing 
over a large area. At the same time, the evidence points to the very heavy 
mortality having been the result of anthrax. * 

All the colonies. 

The Australian Umbclliferao require careful investigation with regard to 
their effects on stock. 


COMPOSITE. 

Jlelichrysum apiculatum, DC. 

Mr. D. C. Le Souef wrote to the Melbourne Australasian pointing out that 
on Three Hummocks Island, Bass’ Straits, some of the sheep occasionally so 
fell off in condition that they died from apparent starvation. Post mortem 
examination showed their stomachs to contain quantities of balls of various 
sizes, formed by the matting together of the hairlets of this plant. The 

E lant is found in all the colonies, is about G inches high, and often makes 
irge areas gay with its small heads of yellow flowers. 

All the colonies. 

Myriogyne minuta , Less. — “ Sneezeweed.” 

This plant was believed by the late Baron von Mueller to be injurious to 
stock, but my own experience does not support this view. It is very 
common in damp land, and stock as a rule avoid it. Perhaps the injury, 
if any, it cauffce, is of a mechanical nature, as in the case of the Ilelichrtjsum , 
All the colonies. 

Pterigeron adscandens , Benth. 

Specimens of this plant have been frequently sent to Brisbane as a poison 
herb. (Bailey.) 

Queensland and Northern Australia. 
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GOODENIACEiE. 

Velleia par adoxa, B. Br. 

This particular weed grows in a paddock on the river in which Messrs. 
Mackay, of Gunvwarildi, had fourteen almost fat bullocks. Seven of them 
died rather suddenly, and they are of opinion that it was caused by eating 
this plant. (Inspector of Stock, Wanalda, Aug., 1803). 

All the colonies. 


CAMFANULACEJE. 

Isotoma axillaris , Lindl. 

The late Baron von Mueller believed this plant to be poisonous to stock. 

Victoria, New South Wales, and Queensland. 

Isotoma Brownii , G. Don. 

Drummond (Hooker’s London Journal of Botany) , refers to the supposed 
poisoning of sheep in Western Australia by a “ Lobelia.” (Z. hypocratcri- 
formis — Isotoma Brownii ) . 

Backhouse ( Narrative , p. 535), also refers to this matter, stating that 
large numbers of sheep died almost immediately ; it is supposed from eating 
a plant of this genus. 

Western Australia. 

Lobelia pratioides , Benth. 

The death of a number of cows at Geelong, Victoria, in 1873, was by Baron 
von Mueller attributed to this plant. Dor copies of the correspondence and 
reports on the subject, see Report, Department of Aqriculture, Vic,, 1873, 

p. 101. 

South Australia, Tasmania, Victoria, New South Wales. 

JPratia crecta , Gaud. (Syn. Lobelia concolor , B.Br.). 

Mr. F. M. Bailey reported that the fatalities amongst horses in the Laidley 
district of Queensland (1890), were to be attributed to this plant. — (. Annual 
Report , Department Agriculture , Queensland , 1890-91, p. 45.) 

The same plant was suspected of poisoning stock by the stock inspector, 
Forbes, N.S.W. — See Agricultural Gazette , ii, 141 (1S91). 

South Australia, Victoria, New South Wales, Queensland. 

SOLANEjE. 

Anthocercis. 

The late Baron von Mueller stated that all plants of this genus wero 
poisonous to stock. 

Duboisia myoporoides , B.Br. — “ Corkwood.” 

This well-known coastal plant (for a figure and full description see Agri- 
cultural Gazette , iv, 845, 1893), was believed by the late Baron von Mueller 
to be poisonous to stock. Tt is undoubtedly injurious to man, and the Baron 
probably heard of stock eating it, a case of which has not come under my 
notice. 

New South Wales, Queensland. 

Nicotiana glauca , Grab. — ‘‘Tree tobacco,” “Wild tobacco.” 

This South American plant is now very extensively diffused in the interior 
of this Colony, for it has the power of resisting drought to a remarkable 
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degree. It is often planted to give a quick-growing shelter of, say, a dozen 
feet in height, and will submit to the roughest usage. It is occasionally, 
very occasionally, sent to Sydney as a poison plant, but, I think, without 
sufficient proof. 

Professor M‘Owan, of the Capo of Good Hope, says : — “ There are con- 
flicting accounts respecting the poisonous qualities of this plant in this 
country. Occasionally we hear of young ostriches being poisoned through 
eating its leaves, but shall be glad to get any authentic reports on the 
subject, as it appears to be very likely to be injurious to all kinds of stock.” 

Mr. F. M. Bailey says : — “ It cannot be very poisonous, because fowls eat 
it greedily in autumn when green-stuff is scarce, and horses browse upon it, 
and neither fowls nor horses appear to be injuriously affected by it.” 

Nicotiana sitaveolens , Lehm. 

This is the small native tobacco with white, sweet-smelling flowers. It is 
found in most parts of the Colony, but is particularly abundant in the 
interior, where, especially in dry seasons, it covers large areas, frequently to 
the exclusion of other vegetation. There can be no doubt that it is poisonous 
to stock. It possesses narcotic properties, like smoking-tobacco. 

All the colonies except Tasmania. 

Solan um eremophilum , F.v.M. 

An old drover stated that he has repeatedly seen sheep and cattle die after 
eating this plant between Cobham and Mount Arrowsmith ( New South 
Wales). 

South Australia, New South Wales, and Queensland. 

Solarium nigrum , Linn. 

This widely diffused weed is by some persons believed to be poisonous, by 
others innocuous. For an account of its alleged poisonous nature see 
Report , Department of Agriculture , Victoria , 1873, p. 104. A few months 
ago much correspondence in the Melbourne press took place between 
certain persons who believe in its poisonous nature and others who do not. 
My own opinion is that it is not poisonous, though it is quite possible 
that if the fruits be eaten unripe, or if the plant be grown in damp shady 
places, it may possess acridity and produce gastric disturbance. The ripe 
fruits are made into jam in parts of this Colony, and are also eaten by 
children raw. The fruits are eaten by human beings in other parts of the 
world. 

Solanum Sturtianum , F.v.M. 

A form of this species has been sent to me from Thargomindah, Queens- 
land, suspected to nave poisoned cattle. It grows on stony country and red 
soil flats, but not on black flooded ground. 

South Australia, Now South Wales to North Australia. 


SCEOPHU L ABINEiE. 

Oratiola. 

The late Baron von Mueller wrote, that this genus, and particularly 
G. Peruviana , is poisonous to stock. It may be mentioned that G. 
officinalis (also found in this Colony) is believed in Switzerland to he 
poisonous or injurious to cows. 
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ASCLEPIADE2E. 

Sarcostemma australe , R. Br. Called “ Caustic Bush Plant,” or “ Caustic 
Vine,” in Queensland, and “ Gaoloowurrah ” by the aboriginals at Port 
Darwin. 

In the Warrego district, Queensland, a great number of fat cattle have 
perished from eating this plant. The death of sheep from eating it is also 
well authenticated. (Bailey and Gordon.) 

Yet Mr. S. Dixon stated that he had not known stock to touch this plant 
till the summer of 1880-1, when the cattle on the eastern plains of South 
Australia lived upon it, without water, for some months of continued 
drought. ( Proc . It.S., S.A. , iv, 135.) 

“ It is of a curious habit, preferring to grow into a tree or shrub, into 
which it climbs and hangs down. It grows very long, but something appears 
to break it off. I do not think stock eat it, though it appears to be eaten 
off.” (Mrs. Kennedy, of Wonnaminta, in a letter to the writer.) 

All the colonies except V. and Tas. 


MYOPORTNE M. 

Eremopliila maculata, F. v. M.-— Called “ Native Fuchsia” in parts of 

Queensland. 

It is often sent to Sydney as a suspected plant Some persons look upon 
it ns a good fodder-bush. 

It does not appear to be dangerous to stock accustomed to eat it, but to 
others, travelling stock particularly, Mr. Hutchinson, of Warrego (Q.), 
considers it to be deadly. The effects of this plant are always worst after 
rain. It appears to be most dangerous when in fruit. (Bailey and Gordon.) 

All the colonies except Tas. 


My op ovum desert i, A. Cunn. — “ Ellangowan Poison-bush ” of Queensland ; 

“Dogwood Poison-bush” of New South Wales. 

This appears to be a well -authenticated poison-bush, but apparently only 
when in fruit. It is reported from Ellangowan, Darling Downs, Queens- 
land, that of a flock of 7,000 sheep, passing Yandilla (Q.), 500 succumbed to 
eating this plant. (Bailey and Gordon.) 

All the colonies except Tas. 


LABIAT-E. 

Stachys arvensis , Linn. 

My personal experience is that no introduced weed is more frequently 
sent to head-quarters as a poison plant than the present one. From ail 
parts of the Colony in which this plant occurs it is sent, and the same 
inquiry is reiterated, “ Does it cause staggers in horses ”? Many people are 
quite emphatic on the subject, and simply report it as indubitably causing 
■this disease. I would refer my readers to a paper, “ Revised Report on the 
disease Shivers, i.e., Tremors, in Horses, Cattle, and Sheep,” by E. Stanley, 
Government Veterinarian, Agricultural Gazette , vi, 32 (1895), which, to my 
mind, satisfactorily shows that the weed is not the direct cause of the 
disease. 


3 
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THYMELACEiE. 


Bimelea hcematostachya , E. v. M. 


This very handsome plant might with advantage be introduced into garden 
culture, but it is one of the worst of poisonous herbs, and often causes the 
loss of hundreds of sheep, yet their lives could, perhaps, be saved by slitting 
their ears soon after they had eaten the herb. (Bailey.) 

Queensland. 


If the poisonous nature of this plant be established beyond doubt, it is, 
rhaps, singular that the common white-flowered Bimelea linifolia , to be 
und in nearly every paddock in the Colony, is quite harmless to stock. 


ETJPHORBIACEJE. 

Beyeria viscosa , Miq. 

This plant was reported to the Stock Department of New South Wales 
in 18S6 as having poisoned 500 sheep near Moree. 

All the colonies. 

Carumbium populifolium , Reinw. (Syn. Omalanthus populifolius , Grah. ; 

O. Leschcnaultianus , A. de Juss.) “ Native Poplar.” 

Baron von Mueller states ( Australasian Chemist and Druggist , September, 
1883) that “ cattle when extensively browsing on the foliage of this species 
are apt, when grass is failing in the dry season, to succumb to the effects of 
this plant, the final cause of death being haematuria ; indeed, Mr. W. 
Kirton, of Bulli, Illawarra, informs the writer that large losses in the herds 
occurred there, particularly last season.” 

See also an article entitled “Red Water in the Northern Territory” 
(Garden and Meld , Adelaide, November, 1891, p. 243), where Mr. Maurice 
Holtze expresses the conviction that the disease is caused through hungry 
animals feeding on thiB tall shrub. 

V., N.S.W., Q., N.A. 

Euphorbia alsince flora, Baill. 

This plant is said to be a dangerous poison-herb to sheep. 

N.A. 

Euphorbia Drummondii , Boiss. 

This prostrate, small-leaved plant is held in great respect in the drier 
parts or the Colony (where it is most abundant), as a poison-plant. This 
belief is all but universal. Every year finds correspondent after correspon- 
dent reporting this plant as having devastated his flocks or herds, while 
conversations with squatters and others show that they have quite made up 
their mind in regard to the plant. We cannot, therefore, but admire the 
boldness of Mr. E. Stanley, our Government Veterinarian, who not only has 
undertaken to prove (and I think has been successful), that the plant is not 
only innocuous, but even that it is a good fodder-plant. Mr. Stanley’s first 
paper appeared in the Agricultural Gazette for 1890 ; a revised edition will 
be found in the same journal for September, 1896, p. 319, to which I desire 
to refer my readers for further information. 

See also Bailey and Gordon, S. Dixon (op. cit .), also Bulletin , Dept. Agric ., 
Victoria, No. 1, p. 42. (June, 1888.) 

All the colonies. 
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Euphorbia eremophila , A. Cunn. 

This plant should be, perhaps, placed in the “suspected” list. In the 
western interior some people say it is highly poisonous, others, as usual, say 
that they have seen sheep eat it with not the least injurious result. 

Mr. Biiuerlen gathered a quantity of this plant for the Technological 
Museum, and appended the following note The plants I send I gathered 
in a horse paddock. There was plenty of evidence on the plants that horses 
or cattle browse on them, but no injurious result is recorded at the station.” 

“ I have lost a lot of sheep that have died from eating the plant. It grows 
only along the creeks. Sheep that have eaten it take from three to four 
days before they die. The bladder in most cases I found very full and dis- 
coloured. Between the skin and the flesh, and between the shoulder and 
ribs, there is a kind of yellow slime. The bowels in most cases are very full 
of wind, and yellow frothy little bubbles. It will be interesting to Know 
that only young sheep have eaten this plant, the reason being that the old 
sheep know it is not good for them.” (1). H. Dunlop, Quandary, via Louth.) 

It was suspected to have poisoned three horses and one bull at Nekarboo 
station during the present year. 

All the colonies except Tas. 

JE 'xca>caria Arjallocha , Linn. 

Stated by Baron"von Mueller and others to be poisonous to stock. 

N.S.W. and Q. 


Phyllanthus Oastrcemii , Muell. Arg. 

Accused in the coast districts of being poisonous to cattle. 
N.S.W. and Q. 


Phyllanthus lacunarius , F. v. M. 

This plant, “ stated by the native blacks to be poisonous,” was forwarded 
to the Stock Department in February, 1891, on suspicion of having poisoned 
a number of sheep, mostly weaners, in one of the paddocks, of the Momba 
Pastoral Co., Mount Murchison (Wilcannia District, New South Wales). 
These specimens were forwarded by the Stock Inspector at Wilcannia. 

The same plant was sent under similar circumstances in 1890 by the Stock 
Inspector at Broken Hill. 

S.A., V., N.S.W., and Q. 


UETICEJL 

Trema aspera, Blume. — “ Peach-leaved poison-bush ” ; “ Elm ” ; “ Rough 
Fig ” ; A “ Kurrajong.” 

This shrub is firmly believed by some to be poisonous. It is very indi- 
gestible, the bark being full of fibre. It is said to stop all food passing 
through bullocks, causing death in a few days. 

“ The most carefully-made preparations of both the green and dried plant 
were neither bitter, nor had they any effect upon frogs.” (Dr. T. L. 
Bancroft). 

All the colonies except S. and W. A. 
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SANTALACE^E. 

Exocarpus cupressiformis , R. Br. 

“ "While on the Castlereagh, New South Wales, a person on whose testimony 
I could rely assured me that the branches of this tree are injurious to horses 
when they eat them. In a bad season, when fodder was scarce, he had cut 
down some of these trees and given the branchlets to his horses for the 
purpose of keeping them alive. The effect was extraordinary, for, although 
none of the animals died, they appeared to suffer for some time from some 
cerebral disease similar to that occasioned by eating certain leguminous 
plants.’’ ( Woolls , Lectures on Veg. Kingdom, 70). 

All the colonies. 


CYCADEJE. 

Macrozamia spp. — “ Zamia Palm,” “ Burrawang,” “ Wild Pine-apple.” 

In Queensland, Western Australia, and New South Wales, a disease 
affecting cattle, and known as “ Rickets ” or “ Wobbles,” has been attributed 
to their feeding on various species of Macrozamia , M. spiralis , M. Eraseri , 
M. miquelii , being specifically mentioned. The term “ Rickets ” is in strict- 
ness a misnomer, as the disease is not rachitis, but a partial paralysis of the 
kind-quarters, the diminished muscular power giving rise to a wobblinggait. 
In some cases it increases in intensity so that the animal finally loses the 
power of locomotion, cannot rise, and so starves unless assistance is given. 

“The disease causes very little systematic disturbance, and when the Zamia 
inqesta has left the system, and the partial paralysis has become established 
in a degree, not too severe, cattle will fatten as readily as ever. The disease 
may be induced in any of the domestic animals by causing them to eat the 
chaffed Zamia leaves mixed with other food, or by administering concentrated 
solutions of the mucilage which is found in various parts of the plant.” 
(Edwards.) 

Macrozamias are gregarious plants ; in some parts of the country they 
form the principal herbaceous vegetation over large areas. Asa rule they 
are found on poor country, where the grasses are sparse and but slightly 
nutritive. Macrozamia^ ating begins in an occasional manner ; it develops, 
in many cases, into a habit, so much so that stock often prefer it when more 
nutritious food is available. 

Mr. II. H. Edwards, the Government Veterinary Surgeon of Western 
Australia, Dr. T. L. Bancroft, of Brisbane (. Brisbane Courier, 20th October, 
1892), and others, have investigated the disease with more or less thorough- 
ness, but it cannot be said that the mystery surrounding it has been 
altogether dispersed. Reference will, of course, be made by inquirers to 
the memoirs of the investigators ; but, it appears to me, it is at present 
by no means conclusively disproved that the disease is not the result 
of mal-nutrition — the disturbance of the digestive system, of the urinary 
system, the emaciation, the weakening of the hind-quarters, all seeming 
to result from the consumption by the animal of a large bulk of fibrous, 
indigestible matter, which substance has peculiar zest for the animal. 
Scientific investigation does not yet show that Zamia-eaters exhibit toxic 
effects, and the disease, like “ Indigo disease,” remains one to be grappled 
with by modern methods of physiological research. 

The report by Mr. H. H. Edwards ( Journal Bureau of Agric W.A., 27th 
November, 1894) appears to me the most valuable one which has as yet 
appeared on this subject. 
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The following references may be useful — 

Edwards (H. H.)— Report on the disease known as “Rickets” or 

“ Wobbles.” 

Journal Bureau of Agriculture, W.A. , 27th November, 1894. 

For other references to the eating of Zamia Palm, and methods for its eradication, 
see same journal, issues of July, 1894, p. 119, 7th August, 1894, p. 131, and 4th 
Juno, 1895. 

Lauterer (J.)— Macrozamia, especially respecting its poisonous resin; 

said to produce the Rickets of cattle. 

Abstract of a paper read before Royal Society of Queensland, published in Chemist 
and Druggist of Australasia , December, 1895 (p. 272). 

Turner (F.) The Zamia Palm ( Macrozamia miqnelii , F.v.M.) and its relation 

to the disease known as Rickets in cattle. 

Agric. Gazette A r . S. H r . IV. (March, 1893). 

Cycas media , B. Br , 

This plant, sometimes erroneously known as “Zamia,” induces, at Bowen, 
Rickets in cattle, taking the place, for Northern Queensland, of the 
Macrozamias, which are so deleterious to stock in more southern and 
western localities. 

ORCIIIDE/E. 

Dipodium punctatum, R. Br. 

“ I have long suspected this plant to be poisonous, and on Friday last I 
saw a fat sheep eat one of the plants late in the evening, and the sheep was 
dead on Saturday morning. It evidently died early in the night; the inside 
of the sheep having a pink appearance, and the sheep lying in such a posi- 
tion as to lead to the belief that it died from tho effects of some strong 
narcotic poison.” (Correspondent from Cooma .District, N.S.W.) 

This statement is interesting, not only because this is the first time this 
orchid lias been suspected of mischief (the Order is a harmless one as a very 
general rule), but also because it is a fair type of the imperfectly conclusive 
observations on which judgment is commonly based. 

All the colonies except W.A. 

IRIDEJE. 

Tlomcria collina , Vent. ; var., miniata. 

This rather ornamental plant, a native of South Africa, has strayed from 
gardens in one of the suburbs of Melbourne, and has destroyed a number 
of cattle which browsed upon it. (See a pamphlet by D. McAlpine, pub- 
lished by the Department of Agriculture, March, 1893.) 

LILIACEJE. 

Bulbinc bullosa , Haw. — “ Native or Wild Onion,” “ Native Leek.” 

Mr. W. N. Hutchison, Sheep Inspector, Warrego, Queensland, reports of 
this plant : “ Its effects on cattle, sheep, and horses are almost the same, 
continually lying down, rolling, terribly scoured, mucous discharge from the 
nose, of a green and yellowish colour. Cattle survive the longest ; sheep 
take some three days, and horses will linger for a week.” In Plants inju- 
rious to Stock (Bailey and Gordon) two cases of poisoning are also instanced. 

All the colonies except W.A. 

The residents of Port Lincoln, South Australia, are desirous that this 
plant should be proclaimed under the Noxious Weeds Act as dangerous to 
stock. ( Journ . Bureau Agric., Adelaide, 1889). The plant has several 
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times been sent to me as a poisonous weed. The following note by 
O’Shanesy is interesting : — “ On reaching the Nogoa River our atten- 
tion was attracted by a lovely green treeless plain which overlooks 
the river — so green, indeed, that we first imagined it to be a field 
of maize ; but which, on our approaching it closer, proved to be a luxuriant 
natural crop of “ shallots,” Bulbine bulbosa. This is a pretty liliaceous 
plant, bearing a long raceme of yellow flowers, and a reddish root resembling 
a carrot, of which pigs are said to be very fond, though not converted to 
any use by the aborigines. Although not possessing any deleterious proper- 
ties, cattle of any description will not eat it unless very much pressed by 
hunger. (O’Shanesy, Cont. to Elora of Q., p. 24.) 

Bulbine semibarbata , Haw. — “ Wild Onion.” 

Mr. George Dorward, of Port Lincoln, S.A., directed attention ( Journ . 
Bureau Agric . /S'. A., ii, 13) to this weed, which is locally spreading at an 
alarming rate. No stock of any kind will touch it, and it therefore is not 
a noxious plant in the sense B. bulbosa is alleged to be, but it is becoming a 
pest on account of occupying the place of good fodder-plants. The state- 
ment, however, that of these two species one is a poisonous and the other 
a non-poisonous plant requires investigation. 

All the colonies. 

Sty pan dr a glauca, R. Br. 

This herb is looked upon in Western Australia as a poisonous plant, 
causing the “ blind disease ” in sheep. It is common in our Colony, but I 
have not heard that it is a suspected plant here. Eor a note on the subject 
see Agricultural Gazette , Y, 142 (1894). 

All the colonies except T. and S.A. 

Xanthorrhaia. 

“ The settlers in the vicinity of Jervis Bay inform me that the young shoots 
of the grass-tree, when in blossom, if eaten by cattle, give them a complaint 
called * Cripples.’ It appears to affect their joints, and doubles them up, 
and they have to be removed to other pastures, when they gradually recover.” 
(J. S. Allan.) 

This is surely akin to or identical with the disease known as “ Rickets ” in 
cattle. See Macrozamia . 


CYPERACE.E. 

Schcenus Brownii^ Hook. (Syn. S.apogon , Roem. et Schult.) — “Eluky Grass.” 

In 1893 this plant was sent by two correspondents in New England 
suspected to have caused fluke in sheep. I have dealt with the matter at 
some length in a note which will be found in Agricultural Gazette , IV, 142 
(1893). 

All the colonies except W.A. 

GRAMINE.E. 

Some grasses, e.g., Paspalum scrobiculatum , L., the Khoda Millet or 
Hureek of India, and indigenous also to this Colony and Queensland, are 
injurious to stock, perhaps because of the presence of parasitic fungi, which 
induce the formation of toxic bodies. To what extent our native grasses 
Are deleterious because of the presence of such fungi, or from any other 
cause, is a matter for investigation, as our knowledge of the subject is at 
present quite fragmentary. 
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The “Wild Onion,” or “Sweet-scented Garlic” 


{Allium fragrans, Vent.) — A Very Bad Weed. 

• 

I do not know who will step forward and claim the honor of the introduction 
of this neat little, white-flowering liliaceous plant, which blooms regularly 
in a number of places in the coast districts every November. It was 
originally introduced into the Colony as an ornamental plant, and so, if it 
could be kept within bounds, it still would be, but where it has broken 
bounds it becomes a serious pest. To give an idea of its seriousness, there 
is no doubt that it is the most formidable weed in the Botanic Gardens, at 
Sydney, being even worse than the nut-grass (Cypcrus rotundus) . I suppose 
I am within the mark when I say it costs £100 a year to keep it in check in 
that one establishment, which, at *1 per cent., represents a capital sum of 
£2,500. It is more insidious than the nut-grass, because it is more brittle. 
It seems as if a perfect plant grows from every fragment left in the ground. 
I direct attention to it in the most serious manner. 

Vernacular Names. — It is commonly known as “ Onion,” or “Wild Onion,” 
about Sydney. “Sweet-scented Garlic” is a name sometimes given to it, 
because it is allied to garlic, while the flowers are slightly perfumed. It is 
not to be confused with Bulbine bullosa, the well-known “ Wild Onion,” 
although in grass-land, before flowering, tim plants are not very dissimilar. 

Botanical Name. — Allium, Latin for garlic ; stated to be derived from a 
Celtic root all, hot or pungent ; fragrans, Latin adjective, meaning fragrant 
or perfumed. 

Botanical description . — 

Lai res a foot long, weak, diffuse, glaucous, linear, channeled, obtuse, and twisted 
at the end. 

Scajn. smooth, erect, round, a little longer than the leaves, glaucous, with a little 
red at the base. 

Umbel — As many as sixteen- flowered in some umbels, with a short, scarious, two- 
leaved spatha. 

Pedicels long, slender, rigid. 

Flowers very fragrant, six-cleft, turbinate, with white, spreading, blunt, equal, 
concave segments, and a green tube. 

Stamens (six) nearly the length of perianth, erect, inserted into the mouth of the 
tube. 

Filaments linear lanceolate, white, green at base. 

Pollen yellow. 

Oraiy cylindrical, six-ribbed, very smooth. 

Style the length of stamens. 

Stigma small, simple, depressed. 

The above description is taken from Edwards' Botanical Register, vol. xi, p. 898, 
Allium fragrans, var. nepalense, except that the number of flowers in the umbel of our 
plant is as many as sixteen in contradistinction to six in the typical variety. 
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Row to get rid of it . — In an ordinary garden-border perhaps the best 
method is to dig each plant up very gingerly, so as to be careful to take up 
every fragment. In lawns (where it spreads like infection) frequent mowing 
is the only cure, while on hard ground it should be shaved off close to the 
ground as often as it makes its appearance, with the result that it will 
eventually die out ; but above all be on the look out for it, and tackle it on 
its first appearance on a lawn or in a garden. Endeavour to recognise it, 
and then give it no quarter. "When it has got a thorough hold on the 
ground it is almost impossible to get rid of it. Never let it flower if possible. 

A Congener . — Attention may be invited to a close relation of our pest, 
viz., Allium vineale , Linn., which is such a terrible pest in many parts of the 
Southern United States. I trust that, by taking A. fragrans in time, it will 
never become such a pest as A . vineale is to many American farmers and 
orchardists. This is the subject of a special bulletin (No. 2, vol. viii, July, 
1895) of the Agricultural Experimental Station of the University of 
Tennessee. It is considered by many to be “ the vilest weed-pest in our 
State.” Equally serious reports are made from New Jersey, Maryland, 
Virginia, North Carolina, South Carolina, and Georgia. In Texas its place 
is taken by Allium striatum. The most serious complaint against it is that 
“ it rains our milk, butter, and beef,” a danger which may, though to a less 
intense degree, be looming before us as regards A. fragrans. 

Where found . — South Europe and North Africa, from whence it has 
spread to most warm countries. 

In our Colony it prefers good soil, fairly moist, hence low-lying, rich 
alluvial soils, but it is very accommodating in this respect. 


Reference to plate. — a. Fruit (slightly enlarged) ; r>. Seeds (magnified). 
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A List of tl)e Insectivorous Birds of New 
South Wales. 

By ALFRED J. NORTH, C.M.Z.S., 

Ornithologist to the Australian Museum. 


Part II. 

(Continued from Vol. VII, p. 397, 189G. ) 


G4. Malurus cyaneus, Ellis. Superb Warbler, “Blue Wren,” “Cock-tail.” 

Malurus cyaneus , Gould, Birds of Austr., fob ed., Yol. tit, pi. 18 (1848) ; 
North, Nests and Eggs, Austr. Bds., p. 112 (1889)., 

A iiesi dent and well-known species inhabiting most parts of Eastern New 
8outh Wales. It has decided preference for those localities near the coast 
which are covered with a scrubby undergrowth ; and it is also a common 
species about orchards and gardens. Eew of our birds are better known 
about the public parks and gardens of Sydney than the pert and lively 
Superb Warbler; the rich velvety blue and black attire of the male fre- 
quently arresting one’s attention as it trips across the grassy lawns, or pours 
forth its cheerful song from the top of somo low bush. The nest of this 
species is dome-shaped, with a narrow entrance in the side ; it is constructed 
of dried grasses, and lined inside with feathers, hair, or tho soft down from 
the seed-pods of the “ Cotton Plant.” Usually it is built in a low bush, but 
occasionally in long grass. The eggs are three or four in number for a sit- 
ting, of a pale fleshy-white ground colour, spotted and blotched with different 
shades of reddish-brown ; length, 0 G7 x 0*5 inch. The breeding season of 
the Superb Warbler commences in August and continues until the end of 
February. Frequently the llufous-tailed Bronze Cuckoo ( Lamprococcyx 
basalts) deposits its egg in the neBt of this species. The figure represents an 
adult male ; the female and young males are brown. 

65. Malurus lambertt, Vigors and Horsfield. Lambert’s Superb Warbler, 
“ Chestnut-backed Superb Warbler.” 

Malurus lamberti , Gould, Birds of Austr., fol. ed., Yol. m, pi. 24 (1848) ; 
North, Nests and Eggs of Austr. Bds., p. 113 (1889). 

The range of the Chestnut-backed Warbler extends over most parts of the 
Colony ; it is, however, far less frequently met with than the preceding 
species. Its nest is like that of M. cyaneus, but it is usually placed in a tuft 
of long grass, or in a low shrub in which the grass is growing through it. 
Eggs, three or four in number for a sitting, of a pale fleshy-white, spotted or 
blotched with dark red ; lcnglh, 0*66 x 0*48 inch. 


Note. — Contributions from the Australian Museum, by permission of the Trustees. 
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66. Malurus melanotus, Gould . Black-backed Superb Warbler. 
Malurus melanotusy Gould, Birds of Austr., fol. ed., Yol. nr, pi. 20 (1818) ; 
North, Nests and Eggs, Austr. Bds., p. 114, pi. xnr, fig. 19 (1889). 

This species is only met with in the scrubby arid back country of the 
south-western portions of the Colony. In habits and mode of niditication it 
resembles M. cjfaneus of the coast. Eggs, three or four in number for a 
sitting, white, spotted with rich red ; length, 0 65 x 0*45 inch. 

67. Malurus leucoptebus, Quoy et Gaimard. White- winged Superb 

Warbler, “ White- winged Wren.” 

Malurus leucopterus , Gould, Birds of Austr., fol. ed., Yol. nr, pi. 25 (1848); 
North, Nests and Eggs of Austr. Bds., p. 116 (1889). 

An inland species rather freely dispersed over the “Saltbush” ( Rhagodia ) 
covered plains of the central and south-western portions of the Colony. It 
is of a shy disposition and so feeble are its powers of flight that in dry 
seasons when the country is bare, it can easily be run down on horseback. 
The White-winged Superb Warbler constructs its dome-shaped nest in a low 
bush close to the ground. Eggs, four in number for a sitting, some being 
almost pure white or but finely freckled with pale reddish-brown, other speci- 
mens being blotched or zoned with light red on the larger end ; length, 0*58 x 
0*43 inch. 

68. Malurus leuconotus, Gould. White-backed Superb Warbler. 

Malurus leuconotus , Gould, Suppl. Birds of Austr., pi. 24 (1869) ; North, 
Nests and Eggs Austr. Bds., p. 117 (1889). 

The White-backed Superb Warbler is an extremely rare species, differing 
only from the preceding bird in having the back as well as the inner coverts 
and inner secondaries pure white. Only on one occasion has its occurrence 
been recorded in New South Wales, when it was found breeding near 
Bourke. 

69. Malurus callaunus, Gould. Turquoisine Superb Warbler. 

Malurus callainus , Gould, Suppl. Birds of Australia, pi. 23 (1869); North, 
Nests and Eggs Austr. Bds., p. 118, pi. xiii, fig. 18 (1889). 

One of the most beautiful species of this interesting group of birds 
inhabiting New South Wales, and met with only in the dense scrubs in the 
central and western portions of the Colony. It builds a dome-shaped nest 
in a low bush or shrub, and lays three or four eggs, w r hite, with dots, spots, 
and blotches of rich red ; length, 0'67 x 0’48 inch. Like all the species of 
this genus, upon the Turquoisine Superb Warbler frequently devolves the 
duty of hatching the egg, and rearing the young of the Bufous-tailed Bronze 
Cuckoo ( Lamprococcyx basalis). 

70. Malurus melanocepiialus, Vigors and Horsfield. Black-headed 
Warbler, “ Scarlet -backed Superb Warbler.” 

Malurus melanocephalus , Gould, Birds of Austr., fol. ed. Yol. iii, pi. 26 (1848); 
North, Nests and Eggs Austr. Bds., p. 117 (1889). 

The Scarlet-backed Superb Warbler is freely dispersed throughout the rich 
brushes of the northern coastal rivers, and the grassy gullies and valleys of 
their watershed. The nest is similar to that of M. cyaneus , and is usually 
built in a tuft of long grass. Eggs, three in number for a sitting, white, 
spotted, and minutely freckled, or dotted with rich red ; length, 0*62 x 0*43 
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inch. All the members of this genus are strictly insectivorous, but with the 
exception of M. cyaneus , M. lamberti , and the present spocies, they are only 
met with on the large pastoral areas in the interior of the Colony. The 
figure represents an adult male. 

71. Menura superb a, Davies. Lyre-bird, “ Native Pheasant.” 
Menura superba , Gould, Birds of Austr., fol. ed., Vol. in, pi. 14 (1848) ; 

North, Nests and Eggs of Austr. Bds., p. 119, pi. X, fig. 4 (1889). 

Inhabits the brushes of the coast, but is far more freely dispersed 
throughout the dense undergrowth that clothes the sides of our mountain 
ranges, particularly those in the south-eastern portion of the Colony. This 
bird is of a shy and retiring disposition, and although known by its rich and 
varied notes to most residents living in the localities which it frequents, it is 
more often heard than seen. It breeds in June, July, and August, con* 
structing a large oval-shaped nest of sticks, twigs, ferns, and mosses, having 
an entrance in the side, and lined with rootlets and the downy feathers from 
the flanks of the parent bird. The nest is usually placed on or near the 
ground at the foot of some stump, or between the stems of two small trees 
growing near one another. Sometimes it is built upon a ledge of rock, and 
not unfrequently in the thick bushy top of a tree-fern. Only one egg is 
laid for a sitting, varying in ground colour from slaty-grey to blackish or 
purplish-brown, and having spots and blotches of a deeper hue distributed 
over the surface of the shell ; length, 2*45 x 1'65 inch. With the exception 
of small molluscs and terrestrial Crustacea obtained chiefly under fallen 
leaves, the food of the Lyre-bird consists of insects. It is, however, too 
cautious to venture upon cleared lands or into orchards in search of them. 

72. Menura alberti, Gould. Prince Albert’s Lyre-bird. 

Menura alberti , Gould, Birds of Austr., suppl., pi. 19 (1809) ; North, Nests 
and Eggs Austr. Bds., p. 122, pi. X., fig. 4 (1889). 

A rarer species, and the tail feathers not so long as in M. superba, but 
which it resembles in habits and in its mode of nidification. It frequents 
the mountain ranges and dense brushes of the northern coastal districts 
lying between the Clarence and Tweed Kivers. The egg is slightly smaller 
than that of the preceding species. 

73. Amttis striatus, Gould. Striated Wren. 

Amijtis striatus, Gould, Birds of Austr., fol. ed., Vol. in, pi. 29 (1848) ; 

North, Nests and Eggs Austr. Bds., p. 123, pi. IX, fig. X (1889). 

This species is an inhabitant of the mallee scrubs and those large areas 
covered with a dense growth of Porcupine grass ( Triodia irritant) in the 
central and western portions of the Colony. The nest of the Striated Wren, 
which is built upon the ground, under the shelter of a bush or in a tuft of 
grass, is a partially-domed structure composed of bark fibre and the dried 
blades or spines of the Porcupine grass. Eggs, three in number for a sitting, 
white, thickly freckled and spotted with rich red ; length, 0*85 x 0’65 inch. 

74. Amxtis textilis, Quoy et Gaimard. Bufous-flanked Wren. 

Amytis textilis , Gould, Birds of Austr., fol. ed., Vol. m, pi. 28 (1848). 

A common West and Central Australian species, but extremely rare in 
New South Wales. Gould, who visited Australia in 1838-9, states he found 
it very abundant on tbe Lower Namoi ; but I did not meet with it during a 
collecting- trip made there in November, 1896. 
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75. Stipittteus malacttrtjs, Latham. Emu Wren. 

Stipiturus malachurus, Gould, Birds Austr., fol. ed., Yol. in, pi. 31 (1848) ; 

North, Nests and Eggs of Austr. Bds., p. 124 (1889). 

A resident species evincing a decided preference for marshy districts 
covered with rushes near the coast ; and less sparingly distributed throughout 
the low contiguous scrubby undergrowth. The nest which is nearly spherical 
in form with an entrance in the side, is usually built under the shelter of a 
tuft of rank grass or overhanging rushes ; it is constructed of grasses and 
rootlets, and is lined with feathers, mosses, or other soft and w r arm materials. 
Eggs, three in number, for a sitting, white, sprinkled over with minute dots 
and spots of light reddish-brown; length, OG4 x 0*5 inch. This bird is 
strictly insectivorous, but it is seldom seen on cultivated lands. 

7G. Hylacola rrRBHOPYGiA. Red-rumped Wren, “ Scrub Wren.” 

Hylacola pyrrhopygia, Gould, Bds. of Austr., fol. ed., Yol. m, pi. 39 (1848) ; 

North, Nest and Eggs of Austr. Birds, p. 127 (1889). 

This species Is sparingly distributed in favourable situations over most 
parts of the Colony. It frequents low scrubby undergrowth, and more 
particularly those portions in which the Epacris and stunted Ranlcsia 
abound. Near Hornsby and Thornleigh on the northern line it may be met 
with in the bush, but it seldom ventures into the neighbouring orchards. 
The nest of the Red-rumped Wren is a dome-shaped structure with a narrow 
protruding entrance in the side, and is composed of strips of bark, grasses, 
and wiry rootlets, slightly lined inside with feathers or other soft material; 
it is usually built in a thick bush within a few inches of the ground. Eggs, 
two or three in number for a sitting, varying in ground colour from a warm 
pinky-white which becomes darker at the larger end, to a light clove brown; 
the surface of the shell being sparingly marked with different shades of 
chocolate-brown, but predominating as usual towards the thicker end. 
Some specimens are entirely free from markings, but usually the ground 
colour is much darker on the thicker end ; length, 0’77 x 0*58 inch. 

77. Atrichia rufescens, Ramsay. Rufous Scrub-bird. 

Atrichia rufesccns , Gould, Suppl. Birds, Austr., fol. ed., pi. 2G (1869). 

A rare species inhabiting the dense brushes of the Richmond River. This 
bird is a perfect mimic and ventriloquist, and may he heard imitating the 
notes of many species frequenting the same situations, but seldom exposes 
itself to view. Its food consists ot insects, which are procured chiefly among 
fallen and decaying timber. Nothing is known of its nidification, and its 
nest and eggs would be a welcome addition to the Museum collection. 


78. Pycroptiltjs floccostts, Gould,. Downy Pycnoptilus, “ Pilot-bird.” 



This species is an inhabitant of the thick undergrowth of the humid gullies 
and ranges of the Illawarra district, and the scrubs that clothe the sides of 
the Blue Mountains. It passes most of its time upon the ground hopping 
about the tangled masses of luxuriant vegetation or among the fallen ana 
decaying timber in search of insects and seeds of various kinds, which 
constitute its food, stopping ever and anon to pour forth its rich and clear 
notes which can be heard a considerable distance away. Although never 
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frequenting cultivated lands or orchards it is by no means a shy species, and 
will often venture on to the side of a mountain track in search of food if one 
is only a few feet away, and remains perfectly still. The nest is a dome- 
shaped structure with an entrance in the side, and is composed of strips of 
bark and rootlets, lined inside with feathers ; it is usually built in the thick 
undergrowth near the ground. Eggs, two in number for a sitting, of a slaty 
or purplish-brown ground colour, with a zone of indistinct blackish markings 
on the thicker end ; length, 1 x 0*75 inch. 

79. Cisticola exilis, Vigors and Horsjield. Grass Warbler, “ Corn-bird,” 

“ Barley-bird.” 

Cysticola exilis , Gould, Bds. Austr., fol. ed., Yol. iri, pi. 42 (1848). 
Cysticola lineocapilla , Gould, Bds. Austr., fol. ed., Yol. nr, pi. 43 (1848). 
Cysticola isura , Gould, Bds. Austr., fol. ed., Yol. in, pi. 44 (1848). 

Cysticola ruficeps, Gould, Bds. Austr., fol. ed., Yol. in, pi. 45 (1848). 

The above synonymy has been worked out by Dr. R. B. Sharpe in the 
seventh volume of the catalogue of birds in the British Museum, p. 2G9, after 
a careful examination of a largo series of specimens, and who has conclusively 
proved that the four plates figured in Gould’s work, and referred to above, 
are only sexual and seasonal variations of the present species, C. exilis ; and 
specimens shot in tho neighbourhood of Sydney sustain Dr. Sharpe’s 
determination. This little bird has a most extensive range, being found in 
favourable situations all over Australia, the Papuan and Moluccan Islands, 
the Philli pines and Houth-eastern Asia. In New South Wales it is more 
frequently met with in the grass beds near the coast; and in cultivated partR 
of the Colony, the standing grain crops. The nest is usually built near the 
ground upon three or four grass stalks growing through some broad-leaved 
plant ; when built in cropB, frequently a thistle. It is a neat dome-shaped 
structure, formed of thistledown, fine grasses, and the dead flowering portions 
of grass stems beautifully woven together, and usually almost concealed by 
two or three of the surrounding leaves being worked on to the sides of the 
nest. Eggs, three or four in number for a sitting, blue, spotted or blotched* 
particularly at the larger end, with brownish-red. The food of this bird 
consists exclusively of minute insects. From its habits of building in stand- 
ing crops in agricultural districts it is known in some parts of the Colony 
under the local name of “ Corn” or “ Barley -bird.” 

80. Sebicornis ciTUEoauLARis, Gould . Yellow-throated Sericornis. 

Sericornis citreogularis , Gould, Birds of Austr., fol. ed., pi. 46 (18G8) 
North, Nests and Eggs of Austr. Bds., p. 129, pi. 9, fig. 5 (1889). 

This species is freely dispersed throughout the rich coastal brushes of the 
Colony. It is common in the luxuriant undergrowth that clothes the sides 
of the Richmond and Clarence Rivers, and the humid gullies of the Illawarra 
District. The nest of this species is a large, pendent, dome-shaped structure, 
composed of rootlets and mosses, with a narrow entrance in tho side, and is 
usually attached to the end of a drooping branch. Eggs, three in number 
for a sitting, of a pale chocolate-brown or uniform drab ground colour* 
minutely freckled at the larger end with blackish-brown, forming a well- 
defined zone ; length, 0 95 x 0*68 inch. The food of this genus of birds, 
which consists of insects of various kinds, is chiefly obtained on the ground, 
among the fallen timber or debris in the low undergrowth, but they seldom 
venture on to cleared or cultivated lands. 
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81. Sericornis magnirostris, Gould . Large-billed Sericornis. 

Sericornis magnirostris , Gould, Birds Austr., fol. ed., YoL in, pi, 52 (1848) ; 
North, Nests and Eggs Austr, Bds., p. 182 (1889). 

A smaller species, frequenting the same situations as the Yellow- throated 
Sericornis, and which it resembles in habits and mode of nidification. Eggs* 
three or four in. number for a sitting, of a faint purplish-white ground 
colour, indistinctly spotted with dark-brown, the markings usually being 
confined to the larger end of the egg, and forming a confluent patch or 
well-defined zone ; length, 0*77 x 0*58 inch. The Large-billed Sericornis 
is frequently the foster-parent of the Ean-tailed Cuckoo ( Cacomantis 
jlabelliformis ) . 

82. Sericornis frontalis, Vigors and Korsfield. White-fronted Seri- 
cornis. 

Sericornis frontalis , Gould, Birds Austr., fol. ed., Vol. nr, pi. 49 (1848) ; 
North, Nests and Eggs Austr. Bds., p. 131, pi. 9, fig. 16 (1889). 

This is the most common species of the genus in New South Wales, 
inhabiting not only the coastal brushes, like S. citreogularis and S. magni - 
rosiris y but also the scrubby undergrowth of the mountain ranges inland. 
The nest is a dome-shaped structure, with a narrow entrance in the side ; it 
is outwardly composed of leaves, dried portions of fern fronds, and wiry 
rootlets, and lined inside with feathers or hair. Usually it is well-concealed 
at the bottom of a scrubby bush, or under the shelter of a tuft of grass. 
Sometimes it is placed in the dead, leafy top of a fallen sapling, or in a clump 
of low ferns. Eggs, three in number fora sitting, of a faint purplish-brown 
ground colour, with a well-defined zone of dark purplish-brown markings on 
the larger end ; length, 0*78 x 0*6 inch. This species commences to breed in 
August, and continues the four following months. 

83. Sericornis maculatus, Gould . Spotted Sericornis. 

Sericornis maculatus , f4ould, Birds of Austr., fol. ed., Yol. in, pi. 51 (1848) ; 
North, Nests and Eggs Austr. Bds., p. 133. 

The scrubs of the south-western portion of the Colony are the only places 
in New South Wales this species is met with. In habits and mode of 
nidification it resembles the preceding species. Eggs, three in number for 
a sitting, of a fleshy- white ground colour, freckled and spotted with dark 
purplish and slaty-grey markings, which predominate as usual towards the 
larger end ; length, 0*78 x 0 54 inch. 

84. PYRRHOLiEMUS brunnea, Gould . Red-Throat. 

JPyrrholcemus brunneus , Gould, Birds of Austr., fol. ed., Yol. in, pi. 68 
(1848) ; North, Nests and Eggs of Austr. Bds., p. 145, pi. lx, fig. 15, (1889). 

The Red-Throat inhabits tbe arid scrubs of the central and south-western 
portions of the Colony, but where it is by no means numerous. The nest, 
which is usually placed in a low bush near the ground, is spherical in form, 
with a small hole in the side, and is composed of soft dried grasses, lined 
inside with feathers or fur. Eggs, three or four in number for a sitting, of 
a uniform olivaceous-brown, chocolate-brown, or bronze tint, some specimens 
having an indistinct zone or cap on tbe larger end. The food of the Red- 
Throat consists exclusively of insects. 
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85 . Acanthiza phsilla, Latham . Little Brown Acanthiza, “ Tomtit/’ 

Acanthiza pusilla , Gould, Birds of Austr., fol. ed., Yol. in, pi. 53 (1843) ; 

North, Nests and Eggs of Austr. Bds., p. 133 (1889). 

The species belonging to the closely allied genera, Acanthiza and Geo - 
basileus , found in New South Wales, are well known to most residents of 
the Colony under the local names of “ Tomtits ” and “ Dickies,” which are 
bestowed on all members of these genera. Being strictly insectivorous, and 
frequenting orchards and gardens in search of food, they are most useful 
little birds. The present species, A. pusilla , is more often met with in the 
scrubby undergrowth near the coast than inland. It commences to breed in 
July, constructing a dome-shaped nest of strips of bark and grasses, lined 
inside with the white down from the seed-pods of the introduced “Cotton 
Plant ” ( Gomphocarpus fruticosus) and feathers. The nest is usually built 
near the ground, and frequently in the low fern ( Ptcris aquilina). Eggs, 
three in number for a sitting, pure white, finely freckled with dull reddish- 
brown on the thicker end, where in some instances the markings assume the 
form of a zone ; length, 0*66 x 0 49 inch. 


86. Acanthiza line at a, Gould. Lineated Acanthiza, “ Striped-headed 

Tomtit.” 

Acanthiza lineata , Gould, Birds of Austr., fol. ed., Yol. m, pi. 61 (1848) ; 

North, Nests and Eggs of Austr. Bds., p. 138 (1889). 

The Lineated Acanthiza is frequently met with in the same localities as 
the preceding species, but it is more freely dispersed throughout the low 
gum saplings that clothe the sides of our mountain ranges than the scrubby 
undergrowth near the coast. The nest of this species, which is usually 
built among the leafy twigs of a gum sapling, is a neat dome-shaped 
structure, with a protecting hood sheltering the narrow entrance near the 
top ; it is composed of bark fibre closely interwoven, and ornamented on the 
outside with spiders’ nests or the white paper-like bark of the Melaleuca, and 
warmly lined with feathers or opossum-fur. Eggs, three in number for a 
sitting, elongate in form, of a pinky-white ground colour, distinctly zoned 
on the larger end with brownish-red markings ; length, 0*7 x 0'5 inch. 
Erom its habit of building a pendent nest, this bird is known locally by 
bird-nesting boys in the neighbourhood of Sydney as the “ Hanging Dicky.” 


87 . Acanthiza nana, Vigors and Rorsfield. Little Yellow Acanthiza, 

“ Yellow Tomtit.” 

Acanthiza nana , Gould, Birds of Austr., fol. ed., Yol. m, pi. 60 (1848) ; 

North, Nests and Eggs of Austr. Bds., p. 137, pi. xrir, fig. 1G (1889). 

This species is freely dispersed throughout the eastern portions of the 
Colony. Near the coast it may be constantly met with in the light under- 
growth, or among the Qasuarinm and Eucalypti, diligently searching for 
minute insects which constitute its food. The nest is buili in the topmost 
twigs of a low tree, usually a Melaleuca or gum sapling, and not unfre- 
quently at the extremity of a bushy bough of the acclimatised Emus 
imignm ; it is a dome-shaped structure with a narrow entrance near the 
top, and is composed of bark fibre and grasses, ornamented on the outside 
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with spiders’ bags or fine green mosses, and warmly lined with finer grasses, 
feathers, or the silky down from the seed-pods of the 44 Cotton Plant.” 
Eggs, three in number for a sitting, white, with longitudinal blotches and 
freckles of dull reddish or chocolate-brown uniformly dispersed over the 
surface of the shell ; length, 0*65 x 045 inch. All the species of Acanthizw 
inhabiting New South Wales are frequently the foster-parents of the Fan- 
tailed and Bronze Cuckoos. The specimen from which the figure is taken 
is a male, but the sexes are alike in plumage. This species is also known 
locally in the neighbourhood of Sydney as the 44 Little Hanger” or “ Little 
Hanging Dicky.” 


88. Acanthiza ttbopygialis, Gould . Chestnut- rumped A can thiza. 

Acanihiza uropyqialis , Gould, Birds of Austr., fol. ed., Vol. iit, pi. 56 (1848) ; 

North, Nests and Eggs of Austr. Bds., p. 135 (1889). 

This species inhabits the scrubby portions of the central and western 
districts of the Colony. Its nest, which is built in the hollow limb or trunk 
of some small free, or firmly wedged between the upright stems of two trees 
growing close to each other, is dome-shaped, and composed of soft dried 
grasses and bark-fibre neatly lined with feathers and fur. Eggs, three in 
number for a sitting, of a delicate fleshy-white, minutely freckled all over 
with light reddish-brown markings ; length, 0*65 x 0*48 inch. 

89. Geobasileus ciiiiysorriioa, Quoy et Gaimard . Yellow-rumped 
Geobasileus, 44 Yellow-tail,” 44 Tomtit,” 44 Double Dick.” 

Acanthiza chrysorrJioea , Gould, Birds of Austr., fol. ed., Vol. m, pi. 63 (1848). 

Geobasileus chrysorrJioea , North, Nests and Eggs of Austr. Bds., p. 141 (1889). 

A common and well-known species found all over New South Wales. It 
frequents gardens and orchards, and is exceedingly useful in ridding the 
trees of many insect pests. The normal breeding Beason of this bird com- 
mences in July and continues until the end of December, but nests are 
sometimes found containing eggs or young ones during February and 
March. The nest is usually built in the bushy end of a drooping bough or 
in a thick shrub, and in gardens, frequently in orange-trees, prickly hedges, 
and the acclimatised pines, Araucaria excelsa and Pinus insignus. It is a 
roughly-formed dome-shaped structure, with a narrow entrance in the side, 
and is composed of dried grasses, strips of bark, wool, cobwebs, the flowering 
portions of grasses all matted up together, and lined inside with finer grasses 
and feathers. On the top of the nest is a small cup-shaped depression 
without any lining, which is used by the male bird as a roosting-place. Eggs, 
three in number for a sitting, pure white, but occasionally they are found 
with minute dots and spots of reddish and yellowish brown sparingly dis- 
tributed over the surface of the shell ; length, 0’68 x 05 inch. This species 
more often than any other bird is the foster-parent of the Bronze Cuckoo, 
( 'Lamprococcyx plagosus .) The open cup-shaped depression or second nest on 
the top of the lower structure is not so symmetrically formed as figured in 
Goukts work. From this bird’s habit of building an open nest on the top of 
the domed one, it is known locally in the neighbourhood of Sydney as the 
44 Double Dick.” 




PI. . XIM. 


EPHTHIANURA AURIFRONS, Gould. 
Orange-fronted Ephthianura. 

EPHTHIANURA ALBIFRONS, Jard. a. Selby 
White-fronted Ephthianura. 
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90. Geobasileus reguloides, Vigors and llorsfveld . Buff-rumped 

Geobasileus. 

Acanthiza reguloides , Gould, "Birds of Austr., fol. ed., Vol. in, pi. G2 (1848). 
Geobasileus reguloides , North, Nests and Eggs Austr. Bds., p. 140 (1889). 

The Buff-rumped Geobasileus is often found in the same localities as the 
preceding species, and is distributed over most parts of the Colony. It is 
usually met with in autumn and winter in small flocks of from seven to ten 
in number, busily engaged in searching for insects in the grassy glades of 
the lightly-timbered undergrowth near the coast, or open forest country 
inland. The nest of this species, which is usually built in the forked trunk 
of a tree, and hidden by strips of bark, or under an overhanging bank, is a 
dome-shaped structure, composed of strips of bark and grasses, lined inside 
with feathers, opossum-fur, or the silky down from the seed-pods of the 
“ Cotton Plant.” Frequently, too, the nest is placed in the mortise-hole of a 
post, or at the bottom of a low shrub. Eggs, three or four in number for a 
sitting, of a delicate white ground colour, freckled and spotted on the thicker 
end with different shades of reddish and purplish brown, which in most 
instances become confluent and assume the form of a zone; length, 007 x O’ 47 
inch. This species is not uncommon in the orchards near Eastwood, and 
where 1 saw several feeding a young Fan-tailed Cuckooo on the 1st of 
January. 

91. Ephthianura albtfrons, Jardine and Selbg. White-fronted 

Ephthianura. 

Ephthianura albifrons , Gould, Birds of Austr., fol. ed., Vol. tii, pi. 64 (184S); 

North, Nests and Eggs of Austr. Bds., p. 144, pi. xm, fig. H (1S89). 

A resident species, frequently met with during spring and summer in 
marshy localities, or among low ferns on the sand-covered wastes near the 
coast, and on the open plains and partially-cleared country inland. The 
nest of this bird is usually built in a tuft of rushes, or in a low T bush near 
the ground ; it is an open, cup-shaped structure, outwardly composed of very 
line twigs or coarse grasses, and neatly lined inside with finer grasses and 
hair. Eggs, three or four in number for a sitting, pure white, sparingly 
spotted and dotted or irregularly marked with rich reddish-brown ; length, 
0 , 67 x 0*48 inch. The food of this Bpecies, like the other members of the 
genus Ephthianura , consists principally of caterpillars and soft-bodied insects. 
The figure represents a male. August and the two following months con- 
stitute the usual breeding season, but nests containing fresh eggs have been 
found during March and April near Sydney. 

92. Epiithianuka aurifrons, Gould. Orange-fronted Ephthianura. 

Ephthianura aurifrons , Gould, Birds of Austr., fol. ed., Yol. tit, pi. 65 
(1848) ; North, Nests and Eggs of Austr. Bds., p. 144 (1889). 

A plain-frequenting species, inhabiting the central and western districts 
of the Colony. It is usually met with in small Hocks of from ten to twenty 
individuals, the brilliant orange-coloured plumage of the male frequently 
attracting one’s attention when travelling over those wide expanses in which 
the “Cotton Bush” ( Kochia aphylla') and “Salt Bush” (Rhagodia par a- 
bolica) abound. The nest of the Yellow-fronted Ephthianura is usually 

c 



34 


Insectivorous Birds of New South Wales. 


built in a low bush near the ground, and although slightly smaller, in other 
respects closely resembles that of the preceding species. Eggs, three in 
number, white, spotted and dotted with rich red ; length, 0*63 x 0*49 inch. 
The figure represents a male. 

93. Ephthianuba tbicolob, Gould . Crimson-fronted Ephthianura. 

Ephthianura tricolor, Gould, Birds of Austr., fol. ed., Yol. in, pi. 60 (1848) ; 

North, Nests and Eggs of Austr. Bds., p. 143, pi. xm, fig. 12 (1889). 

A migratory species arriving in the inland portions of the Colony in 
October, and departing again at the end of January. It frequents scrub or 
timbered lands, on the outskirts of which it builds its nest in some low bush 
or tuft of grass near the ground. Eggs white, spotted and dotted with dark 
red ; length, 0*63 x 0*51 inch. The plumage of the adult male is even more 
conspicuous than that of the Orange-fronted Ephthianura. 

94. OBKaiA bubbicata, Latham. Eock "Warbler, “ Cave-bird.” 

Origma ruhricata , Gl-ould, Birds of Austr., fol. ed., Yol. in, pi. 69 (1S48) ; 

North, Nest and Eggs Austr. Bds., p. 142, pi. xiit, fig. 8 (1889). 

Although sparingly distributed over Eastern New South Wales, the Eock 
Warbler is more often met with in that portion of the colony lying between 
the Manning and Shoalhaven Bivers, frequenting the rocky sides of rivers 
and gullies near the coast, and the ravines of the mountain ranges inland. 
It is strictly insectivorous, and obtains its food upon the ground among 
rocks or debris, but is too shy to enter the gardens of settlers. The nest 
of this species is oval in form with an entrance in the side, and is composed 
of fibrous roots lined inside with feathers ; it is usually suspended to the roof 
of a small cave or overhanging rock ; but not unfrequently it is built in a 
disused coal-pit. Eggs, pure white, and three in number for a setting ; length, 
0 8 x 0*6 inch. 


The members of the following genera, Xerophila , Chthonicola , Anthus , 
Cincloramphus , and Mirafra I have included in this list, although they are 
not exclusively insectivorous, their food consisting to a certain extent also of 
the seeds of various grasses, but they do no harm, and all are exceedingly 
useful birds to the agriculturist. 


95. Xebophila leucopsis, Gould. White-faced Xerophila, “Squeaker.” 

Xerophila leucopsis , Gould, Birds of Austr., fol. ed., Yol. in, pi. 67 (1848) ; 

North, Nests and Eggs Austr. Bds., p. 150, pi. ix, fig. 14 (1889). 

This species is freely dispersed throughout the inland districts of the 
Colony. It is usually met with both on the plains and in timbered country 
in small flocks numbering from eight to twenty individuals, and almost 
always on the ground, searching for the seeds of various grasses or insects, 
which constitute its food. The nest, which is a rather large domed structure, 
composed of strips of bark and grasses, lined inside with feathers or hair, is 
usually placed in the hollow limb or trunk of a small tree, and occasionally 
at the bottom of a thick shrub ; at other times it is placed in the mortise- 
hole of a post or in the interstices beneath the nest of the Wedge-tailed 
Eagle. The eggs are four or five in number for a sitting, of a dull white* 
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thickly freckled and spotted with different shades of reddish and chocolate 
brown, some specimens having underlying spots of deep bluish-grey, in 
others the markings being confined to the larger end, and forming a well- 
defined zone ; length, 0*72 x 0*55 inch. 

96. Chthojstcola sagittata, Latham. “ Speckled Ground Lark.” 

Chthonicola minima , Gould, Birds Austr., fol. ed., Yol. hi, pi. 72 (1848). 

Chthonicola sagittata , North, Nests and Eggs Austr. Bds., p. 149 (1889). 

This is a resident species, and with the exception of the western portions of 
the Colony, is found in most parts of New South Wales. It passes most of its 
time on the ground, and is usually met with in open forest country, 
especially where the Casurincd abound, or in the grassy glades of the lightly- 
timbered undergrowth near the coast. The nest of this species is a domed- 
shaped structure, built underneath or at the side of a tuft of overhanging 
grass, and is constructed throughout of dried grasses, and lined with fur or a 
few feathers at the bottom. Eggs, three or four in number for a sitting, of a 
uniform bright chocolate red, and easily distinguished by the depth and 
intensity of their colouring from those of any other Australian bird; length, 
0‘76 x 0(5 inch. The Speckled Ground Lark commences to breed in August, 
and continues the four following months. Frequently this species is the 
foster-parent of the Ean-tailed Cuckoo (Cacomantis jlahelliformis ) . 

97. Aotiius australis, Vigors and llorsficld. Australian Pipit, “Common 

Ground Lark.” 

Anthus australis , Gould, Birds Austr., fol. ed., Yol. ttt, pi. 73 (1848) ; 

North. Nests and Eggs Austr. Bds., p. 158 (18S9). 

A -well-known and useful species, found all over Australia. It is common 
on grassy plains, partially- cleared lands, and cultivation paddocks. The 
nest of this bird is formed in a hollow scraped in the ground, usually under 
some overhanging tuft of grass or among low rushes. Eggs, three in 
number for a sitting, of a dull, white ground colour, which is almost 
obscured with freckles of slaty-browm, umber-brown, and ashy-grey ; 
length, 0*86 x 0*65 inch. The food of this species consists of insects and 
small seeds, principally the former. The sexes are alike in plumage. 

98. Cincloramphus cruralis, Vigors and JELorsfield . “ Brown Skylark.” 

Cincloramplms cruralis , Gould, Birds of Austr., fol. ed., Yol. rn, pi. 74 
(1848) ; North, Nests and Eggs Austr. Bds., p. 152 (1889). 

A migratory species, arriving in New South Wales about August, and 
departing again at the end of February. Its appearance, however, is greatly 
influenced by the state of the seasons, for in periods of drought it is seldom 
seen, while after an abundant rainfall, and when the paddocks are clothed 
with luxuriant grasses and herbage, it is often met with. It breeds in 
September and October, constructing a nest of dried grasses in a slight 
hollow in the ground, and usually sheltered by a tuft of long grass. The 
eggs are four in number for a sitting, of a dull white ground colour, which 
is almost obscured by very fine isabelline or salmon-coloured freckles and 
spots ; in some instances zones of indistinct markings appear on the thicker 
end ; length, 0*95 x 0‘7 inch. This bird is possessed of powers of ven- 
triloquism in addition to its loud and pleasing song. Tt is more frequently 
met with in the inland districts of the Colony than near the coast. 



36 


Insectivorous Birds of New South Wales . 


99. CiffCLORAMrifus rufescens, Vigors and Jlorsfield . “ Kufous-rumped 

Skylark,” “ Singing Lark/’ 

Oincloramphus rufesccns , Gould, Birds Austr., fol. ed., Yol. iti, pi. 76 (1848) ; 

North, Nests and Eggs Austr. Bds., p. 153 (1889). 

The Bufous-rumped Skylark is a smaller species than the preceding one, 
but precisely similar in habits, and in tlie times of its arrival and departure 
from New South Wales. The nest is cup- shaped, and is composed of dried 
grasses lined with hair ; it is usually built in a hollow scraped in the earth 
at the side of a tuft of grass, or hidden by the dead leafy twigs of a fallen 
tree. Eggs, three or four in number for a sitting, and subject to considerable 
variation, the most usual variety found being of a purplish white ground 
colour, thickly freckled and spotted with reddish-chestnut, chestnut, and 
purplish-brown markings ; length, 0 84 x 0*62 inch. 

100. Mirafra horsfieldii, Gould. Ilorsfield’s Bush Lark, “ Thick- 
billed Lark.” 

Mirafra Jiorsfieldi , Gould, Birds of Austr., fol. ed., Vol. tii, pi. 77 (1818) ; 

North, Nests and Eggs Austr. Bds., p. 159 (1889). 

The present species frequents open grassy flats, low heath grounds, and 
cultivation paddocks. When disturbed it only flies a few yards with a 
peculiar jerky flight, and then suddenly drops into concealment again. It 
is one of our most pleasing songsters, and may bo often heard singing at 
night while flying slowly about high in the air, and more especially on bright 
moonlight nights about midsummer. 

The Thick-billed Lark breeds during January and February, constructing 
a partially-domed nest of dried grasses in a slight hollow in the ground, 
sheltered bv a tuft of grass, or by the surrounding crop when built in culti- 
vation paddocks. Eggs, three in number for a sitting, closely resembling 
small specimens of those of Antlius australis ; length, 0 78 x 0*5 inch. The 
sexes are alike in plumage. 

101. Megalurus galactotes, Temminclc. Tawny Grass-bird. 
Sphenceacus galactotes , Gould, Birds of Austr., fol. ed., Yol. in, pi. 35 (1848). 
Megalurus galactotes , North, Proc. Linn. Soc., N.S.W., Yol. x, 2nd Series, 

p. 217 (1S95). 

A rare species, seldom met with except in the north-eastern portions of the 
Colony. 


102. Megalurus gramineus, Gould. Little Grass-bird. 
Sphenceacus gramineus , Gould, Birds of Austr., fol. ed., Vol. hi, pi. 36 (1818). 
Megalurus gramineus , North, Nests and Eggs Austr. Birds, p. 146 (1889). 

The Little Grass-bird is dispersed in favourable situations over most parts 
of New South Wales. It frequents dense grass-beds growing in swampy 
localities, the rush or reed lined margins of watercourses, and, near the 
coast, the mangrove-fringed estuaries or sides of rivers. The nest of this 
species, which is a deep cup-shaped structure, is composed of dried aquatic 
plants, coarse grasses, or fibrous roots lined inside with feathers, the 
entrance at the top being slightly narrowed or domed, and is usually placed 
at the bottom of a tuft of rushes, or on the forked, upright, leafjr stems of 
a mangrove. Eggs, four in number for a sitting, of a readish-white ground 
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colour, finely freckled all over with purplish-red or reddish-brown markings; 
length, 0*76 x 0*53 inch. This species is extremely shy, and it is seldom 
possible to get a glimpse of it, except when it flies over a clear expanse of 
water from one clump of rushes to another. In summer its plaintive note 
may be heard during the night. 

103. Acbocepiialus austkajjs, Gould. “ Eeed Warbler.” 

Acrocephalus australis , Gould, Birds of Austr., fol. ed., Yol. tii, pi. 37 (1848) ; 

North, Nests and Eggs Austr. Birds, p. 169. 

A migratory species, arriving in New South Wales about the end of 
September, and departing again in March. 1 1 frequents the reedy margins of 
rivers and lagoons, and is freely dispersed over most parts of the Colony. 
The nest of the Heed Warbler is usually built between two or threo upright 
reeds growing in the water. It is a deep cup-shaped structure, outwardly 
composed of the soft, paper-like sheaths of reeds and decaying water-weeds, 
and lined inside with grasses, sometimes a few feathers being worked into 
the bottom of the nest. Eggs, three or four in number for a sitting, of a 
greyish- white ground colour, spotted and blotched all over with different 
shades of yellowish-brown, blackish-brown, and underlying markings of deep 
violet-grey ; length, 0*8 x 0'55 inch. The breeding season commences in 
October, and lasts until the end of January. Not unfrequently this bird 
resorts to gardens, especially those containing a reed-fringed creek or water- 
hole. Like the preceding species, the cheerful notes of the Eeed Warbler 
may be frequently beard during the night. 


(To he continued.) 
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Report on the Murray and Hunter River Vine 

Districts. 


M. BLUNNO, 
Acting Viticulturist. 


Murray River District. 

I am much impressed with what I have seen, and consider that there is a 
great future for the wine-growing industry. The wine-growers received 
me with great courtesy, allowed me to taste their whole stocks, and seemed 
anxious to profit by any suggestions that I could make. I anticipate no 
failure can be feared where natural factors — climate and soil (against which 
it is very hard to fight), agree wonderfully for producing certain types of 
wine, and I say certain types of wine in a restrictive way — as it would he 
impossible to produce wines in this district partaking of the light delicate 
types produced in many parts of the continent. 

I have tasted many wines, both in the small and large cellars, and my 
impression has been always the same — any efforts to produce a similar wine 
to Hock or Claret have been crowned with only partial success. 

Wines produced in these districts contain some elements in excess, as 
alcohol, tannic acid, coloring matter, extractive substances ; therefore wines 
that are wanting in harmony of the chemical composition, which harmony is 
essential for table wines, so they rather come in the category of blending wines. 
But I am pleased to say they are blending wines of the first quality, because 
generally they are made from grapes which, in cool climates, as the centre of 
France, give very good table wines. Thus they would blend more kindly 
than some wines grown in many parts of Europe, which are used for blending, 
as they are of a superior species of grape. 

The work of blending these wines with a light wine, richer in total 
acidity, and more delicate, is easier than that which is necessary in mani- 
pulating certain blending wines of other countries of the world, which need 
great patience and perseverance to produce wines which are harmonic and 
kind. Even the earthy taste, which is very hard to eradicate in blending, is 
not so accentuated, and I am convinced that the fermentation in small vats, 
which is here generally adopted, has the faculty of getting rid of it. 

However, experts have not as yet ascertained the cause of this earthy 
flavour. There are some who ascribe it to the formation of an organic 
compound, viz., etilmercaptan* ; some who believe it to be due to a special 


* The etilmercaptan, the smell of which lias not the slightest affinity with the earthy 
taste, is maintained but by few as the cause of it. 
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characteristic of certain kinds of grapes, while others think that it occurs 
when the bunches of grapes are grown too close to the soil. As far a a I am 
concerned, I am of opinion that at least one of the first causes is the 
fermentation at too high a temperature ; in fact, the earthy taste is not so 
common in Prance with the same kind of grape. 

I expected to have found a greater quantity of wines affected by that 
dreadful disease, viz., lactic acid, from lactic fermentation, so frequent in 
hot climates, but also from this point of view the reality has been less than 
my expectations. Last vintage has been made under favourable condi- 
tions, for a period of rainfall has kept a lower temperature, but the old 
wines, too, I have found without it. In fact, vignerons here are very well 
informed about the influence of the high temperature on fermentation. 
Wisely they use small vats, and therefore avoid that excessive temperature 
where the lactic ferment takes predominance. Some vignerons are now 
using cement vats of small size, and which have a great advantage over 
those of wood of the same size, for the heat developed in fermenting wines 
is more easily expelled. 

The natural conditions here also produce wines of a dessert type, either 
dry or sweet (vim de liqueurs ), and vignerons know that, and say themselves 
that white wines, not only when made with Pedro Ximencs, but even when 
made from Kiesling, Tokay, and Aucarot, develop a sherry typo when aged. 
And 1 believe that the making of these types of wines for export will in 
time become a profitable industry. 

With very few exceptions proper collars have not been erected. Simple 
sheds of corrugated iron, both for walls and roofs, are generally thought 
sufficient. In these the temperature is very unfavourable for keeping sound 
those wines containing less than 28 per cent, of proof spirit, while it is 
very favourable for maturing wines with an alcoholic strength of over 28 
per cent., as then we have to deal with dessert wines, either dry or sweet, 
which mature more quickly in hot than cool cellars ; in fact, all stocks in 
Spain, Portugal, Madeira, and Sicily, where the best dessert wines are made, 
are kept in but simple sheds, where they are subject to all changes of 
weather without harm, as they are protected by a good proportion of alcohol, 
which, being above 28 per cent., paralyzes the power of every germ of 
disease ; but such hot stores are a great trouble for regulating the temper- 
ature of the fermenting musts in such a way that fermentation be pure and 
complete. About two-fifths of the wine-growing countries of the world 
have to fight against the too high temperature, which, if not satisfactorily 
dominated, will destroy the bulk of the wine, turning it into a nauseous 
article, unfit for consumption. 

The Iberic Peninsular, Southern Italy, Sicily, Algeria, South Australia, 
parts of Victoria, and of California, as well as the wine-growing districts of 
South America are all subject to the great inconvenience, that is to say, 
high initial temperature of the must before fermentation commences, which 
rapidly attains 95° I\, at which first the ferment of vinegar, and later on 
that of lactic acid takes dominion, while the vinous fermentation is checked, 
there still existing a percentage of undecomposed sugar. Scientists have 
for many years made laborious researches in endeavouring to find the best 
way of expelling the heat developed by the physiological work of the yeast 
in decomposing the sugar, and several ways have been pointed out, some of 
which are easy, cheap, and in the reach of small wine-makers. In fact, in 
my visit I saw some machinery, or rather tools, that are well suited to the 
wine, nevertheless a proper uncontested system of cooling must, suitable for 
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regulating temperature in big vats, as required from the economical stand- 
point in big wineries, has not jet been found, or at least has not as yet 
received general sanction. * 

My first visit being after the winter and beginning of spring, the first 
thing that received my attention was the systems of pruning. Vignerons, 
in some instances, of both the Albury and Corowa districts have not an 
exact idea of the different systems of pruning, except the summary idea of 
long pruning, short pruning, and trellis ; and I saw some vineyards pruned 
in such a way that I could not tell what kind of system it belonged to. 
Nevertheless, I am pleased to say that often 1 could see the skilled hand 
and the common-sense in knowing the wants of the vine. Generally I 
noticed that in the formation of trellises vignerons seem to bo too hurried in 
wishing to complete their trellis, and so leave their rods too long the first 
year, instead of obtaining them by degrees, whence a longer life and better 
shape would result. Another fact that strikes me is the poor, low yield per 
acre, viz., 150 to 250 gallons per acre. When 1 come to consider that vine- 
yards are planted in almost virgin land, I can hardly bolieve this, compared 
to the crops in some European countries, with almost identical climate, and 
soil already exhausted by other cultures. Vignerons complain of the scarcity, 
bo it is worthy of investigation in order to find out the reason of it. 

Viticulture in Australia has the character of what is called in rural 
economy “extensive as against intensive” cultivation, population being 
scarce and lands unlimited. Vines are planted wide apart. This is no 
doubt to economise labour by ploughing. Vignerons sav that when vines 
are planted wider the average crop per acre is higher— that is a very 
well known fact, but it is hardly necessary to remember that there is a 
limit, and vignerons must not go too far ; and 1 do not approve of the vines 
being planted 10 feet apart, the same as I saw in some vineyards. Yet I 
think that where the chief fault might he found is the shallow working. I 
have asked many vignerons how deep they plough, and the answer has been 
from 4 to 6 inches. I do not consider this is sufficient. Again, when the 
land is being made ready for planting, the trenching should be well attended 
to and the land disturbed to a depth of 20 inches to 2 feet. For instance, 
I lived for some time in a part of Italy famous for abundant crops, and in 
the boundary of this municipality the crop, when the J’tronospora viticola 
(downy mildew) does not make any ravage, is about 22,000,000 of gallons 
in round numbers, the average per acre being from 700 to 900 gallons. 
Vines of 40 years of age are still vigorous. They are planted generally 3 
feet 4 inches each way, the soil being trenched about 2 feet 8 inches, and 
each year they are worked four times by hoe, a couple of times from 8 to 10 
inches, and the third and fourth times from 0 to vS inches. The system 
of training is known as gooseberry-bush, with two or three branches, each 
with one spur, and each spur with two eyes. The climate is one of the 
warmest or Italy, the temperature being, as a rule, equal to from 8S° E. 
to 90° F., and often attains to from 95° F. to 100"' F. Rain is scarce, and 
there are many years in which from April to September there is not a drop 
of rain. The wine produced is chiefly white, and for many years it was 
exported to Switzerland, and since September, 1892, these wines have been 
the basis of the wine commerce of the Austria-Hungarian Empire. 


* Very likely there will soon he available some machinery fit for the purpose, for 
last November the Italian Government advertised an international competition of such 
appliances. Experiments are being carried out at the Royal Viticultural College of 
Catania (Sicily). 
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To shorten the distance to the minimum possible to which one can plough 
means to increase the yield, and nowadays we have some good patterns of 
ploughs made specially for vineyards. One must remember that vines in 
a hot and dry climate require much deeper trenching than 1 foot, well 
ploughing to a depth of 8 or 9 inches at least twice a year, and well scarifying 
as well. The trenching in such climates needs to be deeper, as the soil can 
absorb all the rains that fall during the winter and supply it by capillarity 
during the summer heats. A soil worked shallow very soon is saturated, and 
very soon dries up. Some might object that the deep working cuts many 
roots, but if anyone will attain the said depth, it will be better now to do so by 
degrees. Hoots in hot climates develop best at a good depth, for there they 
meet a moister and cooler ambient, and so they can act all the time, while 
the roots at the top, when the surface is very dry and hot, are almost inactive. 
In cold climates we seek to do just the contrary. 

In some cases I noticed an uncertainty about the most suitable pruning for 
each kind of grape Murray viguerons grow ; and however easy it is to know 
the method ot' training of these vines in the locality they come from, still I 
believe that it. is very important to determine if in this climate and these 
soils the different vines like the same training or a different, or at least a 
modification of the old system. 


Suggestions regarding Wagga Experimental Vineyard. 

Besides it is to be remembered that the aims of vine-growers in the 
southern districts of Australia are not the same as the vignerons of the old 
world, therefore I propost 1 some acres of the vineyard annexed to the Experi- 
mental Farm at Wagga, and where numerous varieties are planted, he reserved 
for experimental pruning. When grapes are ripened we will w'eigli the crop, 
measure the quantity of both the juice and the musts, carefully weighing 
each, and find the percentage of sugar and the total acidity. From these 
experiments, after a scries of years, we can obtain very useful conclusions. 

I find that several people are experimenting with new remedies against 
vine diseases, as, for instance, the liver sulphur and the paraoidium for 
oi’dium, as against the “ flowers of sulphur,” the efficacy of which has never 
during forty years been contested. There also appears to he some uncer- 
tainty about the method of manuring vineyards, so that J think it would 
he wise to conduct some systematic experiments, which could be carried out 
in the vineyards of private proprietors, to determine each vital question, 
always aiming to increase the yield and improve the quality of the grapes 
by means economical as well as effective. 

As soon as possible the Government should be able to supply vignerons 
with American phylloxera- proof cuttings, and the easiest way to do so 
directly is to graft on European stocks the American cuttings, for they 
develop more quickly, and they take a large wood development. Of the 
12 acres of vineyard at Wagga Experimental Farm, 4 or 5 could serve 
this end for the present. Again, I am sure that some vignerons w ould be 
glad to do the same in their own vineyards. Phylloxera threatens, and if 
vignerons are not informed about the way of avoiding the ravages of this 
insect the time is not far distant when they will be discouraged and will not 
plant more vines. I know myself that the question of American stocks is 
not so easy as at first might seem, and it must be resolved case by case 
according to the quality of the soil and climate and kind of grapes that 
are to be grafted, for it is a fact that between some American species and 
some European varieties there is not much affinity. Ido not think that this 
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> is the place to go into details, but I repeat that the question is a complex and 
important one that does not admit any delay. Of course we can avail our- 
selves of the experience of the old world — experience which has cost time, 
money, and many disappointments to those vignerons ; but there are questions 
of a local character which have to be resolved. 

Hunter River. 

When I think of the Hunter Eiver district being at a 32°-33° southern 
latitude, and vineyards planted on flats or on slopes of a rather low altitude, 
it strikes me favourably, for I found there both red and white wines, light, 
and fit for direct consumption. {Sometimes they are wanting in body, and 
then I think of wines from the southern districts to complete these and give 
them tonicity and roundness when they want them. 

The quantity of rainfall, and especially its distribution during the 
physiological stages of the vegetation, is the most important factor, to which 
is due the peculiar character of the Hunter Eiver wines. But vory often, if 
the rain should last till the time of picking, the must is too watery, 
mouldiness invades the berries, the wines resulting are poor, not well consti- 
tuted, very subject to alterations, and of inferior type. When the season 
is favourable and there is no rain at the time of gathering the crop, these 
Hunter Eiver wines are simply delicious. 1 had occasion to taste a good 
many wines during my trip through the district, and some reminded me of 
the best table wines, both red and white, of the vintages of tbe temperate zone 
of the Continent. Their proper strength of alcohol, their delicate bouquet, 
the exact proportion of extractive substances and total acidity, the lively 
ruby colour for tbe red and the very thin yellow for the white, and some 
almost colourless, the clearness, softness, and Ireshness of their taste, make 
these wines types of the first quality, and worthy to compete with the best 
and most famous of Europe. 

Again, a natural factor assists the production of these good wines. The 
Botritys acinorum (in German language, Edclfaul) is not only found in the 
most famous countries for table wines, but last vintage in Victoria I detected, 
I think, formerly, this useful fungus,* and surely it must be frequent in 
many of the Hunter Eiver vineyards in good seasons, as far as I can judge 
from the descriptions that vignerons made of this blue mould , which is to 
them the signal of a future first-class wine. 

This “ Botritys acinorum ” causes special modifications in the chemical 
composition of tbe must, with the result of more delicateness and nicer 
bouquet. 

The future, therefore, of this wine-growing district depends upon two sorts 
of industries, viz : — 

First — Making delicate, light, table wines, both red and white, when the 
excess of rainfall has not deteriorated the quality of the grapes. 

Second — Making of good brandy from the poor but sound wines upon 
which there is not to depend for the local or home consumption, 
when for the sake of a bad season they are not worthy of commerce 
as wines. Distillated they will give a product of more value with 
a smaller volume, and yet will not come in competition with the 
wines fitted for consumption. 


Argus , Melbourne, 8th April, 1896. 
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I had opportunities o£ tasting some old and new brandies made in this 
district, and I must say they are really very good ; however, makers have 
not yet cared to complete the natural goodness with those particular 
attentions that any brandy-maker never neglects. Such an industry, one day, 
will form the wealth of the vine-growers of the Hunter, for all factors, not 
the least of which is the big yield, agree, and, in my opinion, distillation on 
a large scale is the condition upon which depends the success of viticulture 
in this district. 

Where the hail and late frost had not made any ravages vineyards looked 
healthy and crops promising. The system of pruning generally adopted is 
that of horizontal arms with spurs, which, if my judgment is not premature, 
suits well almost anywhere in these soils — peaty, and very rich in humus — 
and therefore vines have a great tendency to develop largely. Again, this 
system prevents bunches being too near the soil, where they might get 
rotted, especially when unseasonable rain falls, while it allows more ventila- 
tion, so that wet grapes more easily dry. 

Also for the Hunter River vineyards I suggest that experiments be 
carried out at the properties of some of the vignerons in tho same way that 
I proposed for both Corowa and Albury districts, adding too for all places, 
which have different characters of soil and climate, ampelonological researches 
which will determine whether the varieties till now grown are the best and 
most suitable from the triple point of view — say, agronomical, technical, and 
commercial; or if there are some others more worthy of being propagated, or 
at least select amongst those already existing tho best ones, and so give 
ostracism to those that are unlit for our vineyards. 

Thus I complete the report concerning my first visit to the most important 
vine-growing districts. Of course my judgments take their reasons only 
from what was to be seen during the time I was in the district, and from all 
the information I have been able to get from vignerons, whom 1 have to 
thank for their courtesy. I also express my thanks to those gentlemen who 
kindly conducted me to various vineyards, so facilitating the performance 
of my duty. 

I would have reported here on a place where viticulture and oenology can 
be taught to students, but I beg to do this separately, and after 1 have 
collected more information, so that the subject may receive the utmost 
consideration. 
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Forest Moths that have become Orchard and 
Garden Pests. 


By WALTER W. FROGGATT, 
Government Entomologist. 


The Mottled Cup Moth. ( Dorafiferct vulnerans , Lewin.) 

During the last year I have received a number of caterpillars and cocoons 
of this moth from various correspondents, in all instances taken upon apricot- 
trees ; and have also found a number in my garden at Croydon, feeding 
upon the foliage, and attaching their curious cup-like cocoons to the young 
branehlets. 

In their native state they are very plentiful about the bush upon the 
young gum (eucalyptus) trees, and nothing could he more unlike the strongly- 
flavoured aromatic gum-leaves than the foliage of these fruit-trees. The 
caterpillars are short, broad, snail-like creatures of a bright -green colour, 
covered with curious raised warts, each armed with a cluster of sharp spines 
which the caterpillars can protrude when startled, or withdraw at pleasure 
by a muscular contraction. Those grubs are well known as “ stinging 
caterpillars,” for if they come in contact with one’s bare arms these spines 
cause a sharp burning feeling that lasts for some time. 

The spines are situated in a rosette-like bunch upon four raised fleshy 
tubercules on the fore and hinder part of the back, the middle of the body 
being flattened, with a fringe of slender points along the sides ; the head and 
legs are hidden when viewed from above. When all the spines are expanded 
the larva is a very handsome little creature. In feeding upon the gum- 
leaves it moves along, ploughing a furrow out of the epidermis with its sharp 
jaws, so that a tree badly infested by them has its foliage covored with 
brownish scars ; but the apricot leaves being so much thinner they eat the 
whole of them, often stripping every leaf off the branches. The caterpillars 
are full grown in April, and breed readily in captivity ; the moths emerge in 
November. 

They construct very curious oval cocoons of a tough brown paper-like 
substance, smooth and thin, not at all like the ordinary silken cocoon of 
most moths ; they are attached to the branch at the base, standing out and 
slightly contracted towards the apex, which is fitted with a very curious 
saucer-like lid, which, though firmly attached, is easily pushed off when the 
moth is ready to emerge. 

The male moth is slightly over an inch across the outspread wings, the 
female somewhat larger ; the general shape is short and thick-set, the fore 
wings broad and rounded behind, of a pale mottled reddish-brown colour, 
with the hind pair of a uniform light brown. The female has the fore wings 
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more thickly mottled with reddish brown, the edges banded with a fine grey 
line with an inner darker line, followed by another grey mark forming a 
broad band at the tips. 

The caterpillars of this moth have a very persistent enemy in one of our 
largo ichneumon wasps ( Merosternus albojnctus , Smith), which deposits its 
egg upon the grub before it spins its cocoon, and when the wasp is full 
grown it gnaws a circular hole through the side of its prison, as, unlike the 
moth, it is unable to push the lid off. 

This parasitic wasp is of a uniform black colour, marked upon the head 
and thorax with creamy white lines, the segments of the abdomen being 
finely barred with rings of the same colour ; the long powerful legs are red, 
the base of the thighs and shanks black ; the female is provided with an 
ovipositor, consisting of three fine black bristles projecting beyond the tip of 
the abdomen by which she is enabled to deposit her eggs upon their living 
host. This ichneumon measures about half an inch from the head to the 
tip of the body without including the long slender antenme and ovipositor; 
the largo transparent wings with black nervures having an expanse of about 
an inch. 

Remedies. — As these caterpillars appear after the fruit has been gathered 
they will not do the damage that they otherwise might if they attacked the 
foliage earlier in the season. Spraying with Paris green would be a very 
effective remedy to rid the trees of the caterpillars, and any cocoons found 
upon the trees could be destroyed when pruning later. 


The Silver-spotted Plusia. ( Pluna vcrticillata , Gn.) 

Towards the end of last March I received a number of caterpillars and 
chrysalids of this moth from Mr. George Beyer, with the information that 
they were destroying a line creeper ( Cobeca scanJens ) covering the verandah 
in front of his house at Bedfern. 

The caterpillars are of a general pale-green colour, with the head small, 
tinted with yellow and spotted all over with black ; the back and sides 
ornamented with a number of fine, hair-like white lines, running parallel from 
behind the head to the tip of the body, with a small black spot on the side, 
in the middle of each segment. They are long, slender larva*, with three 
pairs of claspcrs or prolegs upon the sixth, seventh, and terminal segments 
of the abdomen, as well as the three pairs of true legs on the thoracic 
segments. Their mode of progression is very peculiar, and reminds one of 
the geometer or loopera, as they arch their backs into a rounded loop, 
moving first the fore part of the body and then drawing up the hind part, 
and sometimes resting erect, supporting themselves with the claspers, and 
apparently looking round before taking the next step. 

When full-grown they spin a thin, elongate, silken cocoon upon the 
underside of a leaf ; the pupa being at first pale green, changing to a dull brown 
before the moth emerges. The pupa is not quite an inch in length, slender and 
cylindrical, with the head rounded, and the wing-cases curving round to the 
base of the sixth abdominal segment ; the tip of the body terminating in a 
slender, tubular projection. 

The moths, which begin to emerge within a fortnight from the time that 
the cocoons ar^ spun, measure an inch and a half across the wings ; 
the fore pair mauve and brown, marbled with a coppery tint, with two 
elongate oval spots of silvery white scales in the centre of tbe wing, and two 
slender transverse lines close to the base ; the hind wings dark brown, 
fringed with long greyish down upon the sides. The head and thorax arc 
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thickly clothed with coppery-tinted brown hairs, two tufts rising up behind 
the head ^nd forming a curious horn-like crest, which is very noticeable 
when the moth is at rest, with its wings folded. 

Again, however, we have a natural check to the increase of this moth in 
a minute hymen opterous parasite belonging to the family Braconidas , which 
in this instance destroyed more than half the caterpillars. These tiny wasps 
are hatched from eggs deposited upon the caterpillars, and feed upon the 
tissue of their living hosts until both they and the caterpillars are about 
full-grown. They then eat their way out of the unfortunate caterpillars, 
and spin their little silken cocoons upon its remains, often little more than 
the skin. 

Where every infested caterpillar has died, instead of a moth-cocoon will 
be found a cluster of little white eggs, like cocoons, often fifty or more in 
number. I have known people to destroy these, their most useful allies in 
the destruction of many injurious moths, under the impression that they 
were the eggs of moths ; but a very slight examination will show the difference. 

This braconid wasp is hardly more than the twelfth of an inch in 
length, with long, black, curving antennae, long slender legs, and dainty, 
gauzy wings, and is of a general black colour with the exception of the 
centre of the abdomen and the legs, which are reddish yellow. Scores of 
these little creatures may be seen flying round the plants, waiting for an 
opportunity to place their eggs and so quick and active in their movements 
that it is easy to pass them by. 
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The Too Common Crow. 


W. FARRER, Lambrigg, Queanbeyan. 

Db. Cobb’s special pleading on behalf of the common crow in your September 
issue is amusing and good reading, but I cannot help thinking his object in 
writing it was to provoke a reply rather than to carry conviction. Possibly 
he wanted to draw out a response to the Minister’s invitation to outsiders, 
to contribute to the Gazette , which appeared in the same issue. At any rate, 
his statement that “ the simple truth is that crows do more good than harm,” 
and that “ of the two, man and crow, the former (by killing the latter) is 
showing himself to be the more stupid and the more blind to his own wel- 
fare,” is one that he cannot possibly have expected to go unchallenged. I 
shall, at any rate, attempt to combat it in this hurriedly-prepared paper. 

Dr. Cobb waxes eloquent in his admiration of the intelligence of the crow, 
which he all but holds before us as a model for imitation. Few of us, I 
hope, will approve of this model. It is not because his colour is black that 
the crow is disliked. I think we are all broad enough to think, even if we 
do not know, that good birds, like good horses (and good men, too, for that 
matter), may be of any colour. The reason of our dislike for the crow is 
that he is the very embodiment of mere cunning, — of aggressive, impudent, 
cruel, and unscrupulous cunning — without a single redeeming quality. 
Henry Ward Beecher is wrong, I think, in what he says about the superior 
cleverness of crows over men. Men have no need to be feathered out and 
given a pair of wdngs to become clever enough for the crows. I am inclined, 
on the contrary, to agree with our ow r n Henry Lawson, w r ho probably know f s 
more about crows than Mr. Beecher did, when, in his “Drover’s Wife,” he 
says : — 

“ She fights the crows and eagles that have designs on her chickens. Her 
plan of campaign is very original. The children cry, ‘ Crows, mother !’ and 
she rushes out and aims a broomstick at the birds, and says, ‘ Bang !’ The 
crows leave in a hurry. They are cunning ; but a woman’s cunning is 
greater.” 

It is evident, from what Dr. Cobb says about it, and from the description 
of its manner of going to roost, given by Samuel N. Rhoads, and quoted by 
him, that the American crow T differs considerably from our own, as well 
as from the English crow. Of the latter, the late Rev. J. Gh Wood — a good 
authority on British birds — says that it, “unlike the rook, is not a gregarious 
bird, being generally seen either single or in pairs, or, at most, in little bands 
of four or five.” The fact of our own crow's being less gregarious than the 
American is probably of some consequence, for the writer on Ornithology in 
the Encyclopaedia Britannica (8th edition) says of crows, “Some species are 
gregarious, others unsocial ; the latter being the more carnivorous ; but 
even they are observed to associate together when a large quantity of food 
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attracts them to a certain place.” This has certainly been the case whenever 
I have seen our own crows in flocks ; it has been when tho fruit in my 
orchard has been getting ripe, and then they come in flocks of as many as 
twenty, and deal greater destruction to my fruit than all the other birds put 
together; in fact, they generally to all intents and purposes destroy the 
crop, not merely by eating considerable quantities, but by knocking down 
the apples and plums before they are ripe. If, then, the American crow is 
gregarious, the probability is that it also differs materially from our own and 
the English crows in its other habits ; and that it is less carnivorous, more 
insectivorous, less objectionable, and more beneficial. 

It is evident that Dr. Cobb is innocently ignorant of the loss of stock — 
particularly of sheep and lambs — which is caused by crows. As a matter of 
fact, the loss, especially of lambs, is by no means trifling, and represented in 
money, would, over the whole Colony in a single year, aggregate enough to 
make both Dr. Cobb and myself very rich men. But it is not the material 
loss which exasperates so much ; it is the manner in which the loss is 
sustained. In reference to the picking out of the eyes of sheep, which are 
weak or bogged, Dr. Cobb makes three statements — (1) That “it is a relatively 
rare occurrence; (2) that “in most cases the sheep would die anyhow (3) 
that “the crows simply hasten the process of dying.” In reference to the 
last of these statements, my own opinion, derived from the amount of danger 
which is known to attend the removal of an eye in tho human subject, is 
that the picking out of the eye by crows, even when the sheep is really 
dying, is not likely to hasten the end materially, but only to add to the 
agony of what must almost always be in any case a painful death. In 
reference to the two first statements, they are both negatived by the fact, 
placed in my possession by a reliable and competent authority, that sheep 
which have had an eye picked out by crows are by no means uncommon on 
runs ; and more than that, that cattle •which have lost an eye in a similar 
manner are not very uncommon. I have it also, on the authority of a trust- 
worthy man, who, in the old shepherding days had much experience in 
tending lambing ewes, that it is quite common for ewes to have their eyes 
picked out while they are in a helpless state during the act of lambing ; and 
more than that, my authority affirms that he has frequently known lambs 
to have their eyes taken from them by crows before they have become free 
from their mothers. Dr. Cobb can scarcely say that lambing ewes or 
partially-born lambs “would in most cases die anyhow.” But enough of this 
subject. It will surely be worth our while to see if we cannot get along 
without such an odious brute as the common crow. 

The matter of the loss of chickens and eggs is of relatively small impor- 
tance ; but this loss, too, in the aggregate, is by no means small. In my own 
case, I am sure it comes to two or three pounds yearly, while the added 
exasperation, were it possible to express it in money, would considerably 
increase this sum. 

Dr. Cobb says we are fools (“ stupid,” to be more exact), for killing crows 
on account of the great amount of good they do by killing grasshoppers. 
Dr. Cobb’s position is that crows, on that account principally, ought not to 
be killed. I say we are acting wisely by doing our level best to exterminate 
them. This is the issue between Dr. Cobb and myself. I shall now try to 
show that I am right. 

I will begin by pointing out that a scarcity of small birds is a disadvantage 
this country already suffers from. This, I believe, is generally admitted. 
During a residence in the Colony of over twenty-seven years, I have come 
to the conclusion that this is an increasing evil. It happens that I resided 
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for two years in this district immediately after I arrived, and so can make a 
comparison of the state of affairs which obtained here then and now. Two 
birds which appear to be much rarer now than they were then, are the soldier 
bird and the plover. By “ the plover ” I mean the different kinds of that 
bird which are found hereabouts. Twenty-seven years ago soldier birds 
were quite common. Nowadays it is seldom that I see one. Plovers have 
become rarer still. Small birds also, generally, unless it be parrots and 
fly-catchers, appear to have decreased in numbers ; while the only bird which 
seems to have become commoner is the crow. It looks as if the settlement 
of the country, and, notably, the stocking it with sheep, has created a state 
of affairs which is specially favourable for crows. There is more carrion 
and more of helpless animal life on which crows can prey — more food, in 
fact, which crows, more than any other birds, can make use of, than there 
was before the country was stocked ; and the result of this has been a gradual 
increase of crows, which appear to be in greater numbers in the older than 
in the newer settled pastoral districts. The new conditions, also, appear 
to have led to a progressive decrease of many small birds. If these be facts, 
as I believe they are, I cannot help thinking there is some connection between 
them ; and I will now attempt to see if there is. 

I will begin by trying to get an idea whether a substantial diminution in 
the number of crows would bo likely to have any effect on the numbers of 
other birds. I fear, however, that in making this attempt, inasmuch as I 
have never given attention to the study of either birds or insects, and the 
authority on birds from whom I sought for specific information, has not 
responded to mv application, I shall be only too likely to prove myself to be 
guilty of unwisdom equal to that which Dr. Cobb says attends the killing of 
crows. I shall, therefore, from motives of prudence, deal with details as 
little as possible. 

In regard to theerow and its food-habits, Dr. Cobb says/* It is omnivorous, 
but fond of insects, especially grasshoppers ; a hunter of rabbits and similar 
small mammals. [Of rabbits, only when young and small, I think. — W.F.] 
A robber of birds 1 nests ; * * # without objection to carrion.” 

This description I accept in its entirety, and will make use of for iny 
argument. 

The crow, then, from the fact of its being omnivorous, competes for food 
with practically all other birds (such small birds as the fly-catchers are, I 
presume, excepted) ; and as the number of birds which are dependent on any 
one kind of food is limited by the quantity of that food which is available 
for them, if crows were diminished in numbers, and more so, if they were 
all destroyed, there would be more food available for practically all other 
sorts of birds ; and as the crow is relatively to the average of other birds, of 
large size and large in its food requirements, the crows got rid of would be 
replaced by a larger — probably by a much larger — number of other birds : 
that is to say, a most objectionable and odious, and, as I think, in the main 
a most harmful bird would be replaced by a greater number of other birds ; 
also, as beneficial and attractive ones are in a majority amongst such other 
birds, beneficial and desirable ones would preponderate in this greater 
number of other birds we should get. This result, be it clearly understood, 
would follow solely from a larger (juantity ot food becoming available for 
other birds, in consequence of a diminution in the number of crows. 

It is not difficult to see from another point of view that a large increase 
in the numbers of most of our birds would quickly follow as an immediate 
result from a reduction in the number of crows. Dr. Cobb mentions that 
the crow is a “robber of birds’ nests.” AYe also know how rough he is on 

D 



50 


The Too Common Crow. 


young chickens, and we may be quite sure be is at least equally destructive 
of young birds — of fledgelings especially. So destructive is be of birds’ eggs 
and of young birds, that I think the number of young birds which arrive at 
maturity, in comparison with the number of eggs which are laid, must be 
quite small ; and that however prolific of eggs any of our birds may be, if their 
nests and eggs are exposed to such an enemy as the crow, there is little 
chance of their increasing in numbers, or even of their holding their ground, 
while such an enemy continues to exist in such numbers, as at present does 
the crow. For, as Wallace says in his ‘Darwinism,’ 41 It is usually the 
amount of destruction which an animal, or plant, is exposed to, and not its 
rapid multiplication, which determines its numbers in any country ” ; and 
again, “ in animals, it is the eggs or very young which suffer most from their 
various enemies.” From whatever point of view, then, we look at it, many 
crows meanB few other birds. 

The birds which suffer the least from crows are those whose nests are con- 
cealed, or in places the crows cannot reach, as in holes in the ground, or in 
spouts of trees. Amongst the birds protected in this manner are those 
mischievous pests the parrots, or that even worse pest the introduced house- 
sparrow. It is a comfort to think that no material increase in the numbers 
of these birds would be likely to follow as a consequence from the destruction 
of crows. 

In regard to the main benefit we derive from the crow — the destruction of 
grasshoppers — surely there are many other birds which would do the work 
just as well. One of these, I know, to be the common black and white 
magpie ; and ornithologists could doubtless give us the names of many more — 
probably quite a list of them. Now, the magpie builds an open nest, which 
is fully exposed to the crows, and I am sure he suffers greatly from their 
depredations. The fact that magpies are often seen chasing crows is evidence 
of this. The magpie, then, is one of the birds which would increase in 
numbers in proportion as crows diminished. We would probably get three 
magpies, and quite likely more, in the place of every crow, and three magpies 
would be able to destroy, I think, at least as many grasshoppers as any one 
crow. Another beneficial bird (one of the many which appear to have 
diminished in numbers during late years), whose nest is exposed to crows, is 
the magpie-lark (or Peewit, as some call it ; and incorrectly, as I think, for 
that name is generally given in England to the commonest kind of Plover). 
This bird, as Dr. Cobb himself has pointed out, does yeoman service by 
destroying large numbers of the land mollusc, which he himself has dis- 
covered serves as a host for the fluke in one of its earlier life-states. Plovers, 
also, probably do the same good work; and their nests are specially exposed, 
and entirely unprotected. Magpie-larks, then, and Plovers are birds whose 
increase would follow the destruction of the crow ; and it is more than pro- 
bable that the increase in the numbers of these birds would be so great that 
the fluke-pest would be very materially diminished ; for it is apparently only 
while he is within his mollusc-host that the fluke can be got at, and then best, 
and possibly only, by means of mollusc-eating birds. 

As for the good the crow does in the way of keeping down small mammals, 
and eating carrion and carrion -eating insects, there are doubtless less 
objectionable birds ready to take his place, and to do the work equally well, 
if they are only allowed to increase. Owls, several sorts of hawks, laughing- 
jackasses, <fcc., prey on the smaller mammals ; while the harmless meat-hawk 
would doubtless increase sufficiently to give a good account of the carrion. 
The only work, then, the crow does, for which we are not likely to find a 
substitute, which would do the work equally as well, is the picking out of 
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the eyes of weak or bogged sheep, of lambing ewes, and of partially-born 
lambs, as well as of favourite old horses, and possibly of an occasional dying 
or drunken man. I move that we make an earnest effort to do without both 
the crow and a substitute for this last work of his. 

It is possible, again, to see the character of the results which have followed 
elsewhere from the partial extermination of the crow. Some sixty or seventy 
years ago — before game was valued and preserved as closely as it is now over 
the whole country — crows were numerous in England; but thanks to the 
efforts of gamekeepers (gamekeepers, after all, do some good) the crow has 
become a relatively rare bird — so rare, as to be, for all the good or harm he 
does, practically extinct. We are in a position, therefore, to see in England 
what has actually resulted from such a diminution in the number of crows, 
as I would like to see made here. One thing we know is that game-birds, 
which make open nests on the ground, as for instance, grouse in the north, and 
partridges in the south, have increased enormously in England. Although 
grasshoppers (I do not know if the English species ditfors widely from our own 
in its capacity to do harm) were fairly common in England as far back as I can 
recollect — some forty-five years ago — I have no reason for thinking they have 
become more numerous since then, and I have never heard of their doing 
harm; nor has there ever come under my notice a single evil result which has 
been attributed, or is attributable, to the practical extinction of the crow ; 
while the desirable results which have followed are many and undisputed. 
Small birds are certainly more numerous in England than they are here, and 
appeared, the last time I went Home, to be at least as plentiful as they were 
in the far-back days of my boyhood ; and that, in spite of the increase we 
know to have taken place in the number of boys. The poultry-loving house- 
wives, also, of our motherland, lead placid lives ; while farmers, instead of 
crows, grow lusty on lamb. 

I trust I have now succeeded in showing that our crow is already only too 
common ; that disastrous results are little likely, but, on the contrary, that 
desirable results of all sorts are likely to follow from his destruction, and 
that those who are actively striving for his extermination are directed by 
good reasons and patriotic, and in every respect the reverse of stupid. 

We will now go on to see if we cannot circumvent and destroy the crow 
without being feathered out and provided with wings. The plan we are 
making use of here, or probably one of a somewhat similar character, will 
most likely have to do until Mr. Hargrave has finished his experiments : then 
we shall probably be better able to meet the crow on bis own (?) ground. 

The plan I have adopted is very simple, and, as far as I can see, effectual. 
It is to make a saturated solution of strychnine by dissolving this substance 
in a mixture of vinegar and water, being careful not to use quite so much of 
the vinegar and water as will dissolve all the strychnine. This solution 1 
like to make an hour or two before it is wanted for use. By means of a 
hypodermic syringe, 1 inject five minims of this solution right into the yolk 
of an egg, through a hole in the shell made with a pin. Graduations on the 
glass barrel of the syringe allow the quantity injected to be regulated with 
great ease ; but five minims is about as mucli as an egg of ordinary size wilt 
take. The poisoned eggs I carefully mark “ Poisoned ” before I lay them 
out after sundown in open places the crows are in the habit of frequenting. 
It usually happens that every egg has been taken by breakfast time next 
morning. Dead crows which have been found in the bush adjacent to my 
place after I have laid poison in this manner, have shown that the poison, to 
some extent at any rate, had done its work. The first time I tried tho 
poisoning of eggB, I made the strychnine solution too weak, and crows which 
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had taken the eggs were observed to eject the poison from their mouths and 
recover: but thus far, I have every reason for thinking that the stronger 
dose is successful. Should strychnine prove to be less effective than at 
present 1 think it is, I shall experiment with other poisons. One thing, 
however, which I look upon as certain, is that an egg is the best vehicle in 
which to give poison to crows ; for an egg is a temptation which no crow 
appears to be able to resist, and poisoned eggs still continue to be taken here 
just as readily as they were the first time I put them out. An objection 
which may prevent many from using this plan is the cost of the syringe, 
which, I believe, at present is 20s. in Sydney. I see, however, that the price 
in London (at the Army and Navy Stores, 105 Victoria-street, Westminster) 
is 9s., and as its weight, including case and accessories, is a trifle over 7 oz., 
it could be delivered in this country by post, securely packed, for 9s. Gd. 
Probably some of the Sydney firms who deal in such things would supply 
this syringe at a fair price, if a demand for it should arise. 

I have often wondered that the Stock and Pastures Boards have not done 
more towards the destruction of crows. 1 expect a want of knowledge of 
what consequences would follow — that caution, in fact, has been at the 
bottom of their inaction. I trust this paper may enable them to see their 
way to acting with vigour. 


Mr. A. H. Bray, of Bijiji, in a letter dated 9th December, 189G, says : — 
“ In the September number of the Gazette Dr. Cobb stands up for the crow, 
and says * it is high time he was let alone.’ 

“ Dr. Cobb also makes an interesting estimate as to the number of tons of 
grass-hoppers eaten by crows in the Moss Yale district in the year 1894. 
An equally interesting estimate might bo made as to the number of tons of 
grapes eaten by crows every year in the Murray Biver district, but I shall 
refrain, and simply give you my own experience as regards the crow r . 

“ To begin with, I may state that we sec very little of crows for something 
more than ten months in the year. At the present time the grass paddocks 
are swarming with grass-hoppers, and there are also plenty among the vines, 
but there is not a crow to be seen on the place. They arrive in flocks of 500 
or GOO about the end of January, and from then until the grapes are picked 
I find it necessary to keep two boys shooting at them in the vineyard. They 
do not remain among the vines all day, but have to bo watched for from 
sunrise until 10 a.m., and again from 4 p.m. until sunset. 

“ If the crows were not driven away they would not leave a single grape 
on the place.” 
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Fruit- drying. 


C. H. GORMAN, 

Manager, Pera Bore Experiment Farm. 


This industry in New South Wales is as yet unknown, except by those 
people who are drying in small quantities for their own use ; and I think a 
few notes on the subject might lead to its being taken up as a profitable 
means of livelihood. People may ask, why dry fruit? Its real object is 
that fruit may be had out of season in places where fresh fruit cannot be 
shipped or kept for any length of time, and all the characteristics of the 
fresh fruit retained. To describe all the methods followed out in fruit- 
drying would require considerable space, so that in this short paper only the 
most approved and most easily-applied methods will be treated. 

I would first advise intending dryers to see that their land is adapted to 
the class of fruit they intend producing. As an example, peaches will thrive 
on almost any soil, apricots do best on a heavier soil, prunes require a loamy 
soil in order to produce fleshy fruit, whilst vines will bear well on almost any 
soil. Having selected your site and planted your varieties, do not run away 
with the idea that it is only a matter of waiting for the crops ; your real 
work has only commenced. Proper care and attention must be exorcised in 
order to produce good fruit for drying. Good fresh fruit will make good 
dried fruit, and bad fresh fruit bad dried fruit. 

Peaches and apricots are, so far, the most widely cultivated in Australia, 
and it would be as well to treat with them first of all. A dry climate is first 
required — no fogs nor dews — so that drying can be done night and day. A 
moist climate is likely to strengthen the chance of moths and insects 
depositing their eggs in the fruit when exposed. Again, in a dry climate 
the trays can bo emptied sooner, and fewer trays will be required, which is 
somewhat of a consideration. 

Care must be exercised in choosing the varieties best adapted for drying. 
In peaches, the best varieties are Muir, Lady Palmerston, Eiberta, Foster, 
Salway, Early Crawford, Susquehaiui, and Globe; in apricots, Moore Park, 
Blenheim, Hemskirke, Itoyal, Alsace, and Guilin's Early. Any one of 
these will produce a first-class dried fruit. Picking the fruit is another 
point requiring caro. Only pick the very ripest, and do not break or bruise 
the fruit. Some kinds of peaches can be shaken on to sheets placed beneath 
the trees, and lifted by four men, one at each corner, then rolled gently 
into picking-boxes. A picking-box should not contain more than from 25 to 
30 lb. of fruit, otherwise the weight will bruise the lower layers of fruit. The 
fruit should be taken from the orchard, and carried as carefully as possible to 
the cutting-shed. Here the fruit is cut in half, a clean cut right round, so 
that the pit is taken out without breaking the flesh. These halves are 
placed on trays, cut side up. Avoid as much as possible exposing the cut 
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fruit to the air until after sulphuring. The most convenient sized fumi- 
gator is 12 ft. x 10 ft. A room that size should contain 300 to 350 trays, 
and can be moved to any part of the orchard. Peaches require about two 
hours sulphuring, apricots about twelve, but the fumes should not be kept 
up longer than to set the colour. The fruit should be taken out when the 
cup, formed by the removal of the pit, is full of juice. This must always be 
taken as a guide in sulphuring. Ir the fruit is thoroughly ripo it is an easy 
matter to bring the juice up, and in exposing to the sun it loses less weight, 
and is easier to dry. Peaches dry away in the proportion of from five to 
six and a half to one. according to the variety. Apricots in the proportion 
of four and a half to six to one. The exposure must be regulated according 
to the evenness of the climate and the temperature. Usually peaches and 
apricots take from two and a half to four days. As soon as they are dry 
they must be put into clean calico bags, made to hold from 40 to 60 lb. 
When tied up, the bags should be taken at once to the packing-shed, allowed 
to stand a day, and then packed as desired. As I intend treating the subject 
of packing in another article it will not he necessary to say how the packing 
should be done now. 

Figs are the most difficult of all fruits to dry, and up to the present 
Australia has not been able to compete with the Smyrna dried fig. In 
Victoria now, thanks to the methods introduced by the dried-fruit expert, 
Mr. C. Pogue Luffman, from Smyrna, the Mildura growers are fast bringing 
their figs up to the standard of the imported article. Figs should be picked 
in the early morning, and put on trays with the bloom end pressed down, 
thus preventing insects from entering the ends, and keeping them from 
souring. When dry they should be dipped in a solution of caustic soda in 
the proportion of J lb. of caustic soda to 8 gallons of water. After dipping, 
they should be allowed to stand out for a day to a day and a half. Then 
pack in a sweat-box, and allow them to stand for a fortnight before packing. 
As much pressure as possible should be applied, so as the air may be 
thoroughly squeezed out and the flesh brought together. Figs dry in pro- 
portion of 2 lb. of green fruit to 1 lb. of dried. 

Up to the present the Gordo-Bianco grape has proved the best for raisin- 
making in this country, though the Malaga raisin is manufactured from a 
different variety. Australia can well be proud of some of the samples of 
table and pudding raisins manufactured. Ilaisins are divided into three 
classes, London Layers, Loose Muscats, and Lexias, or dipped raisins. 
These classes, however, have their different grades according to size, quality, 
colour, &c. Grapes should be picked when thoroughly ripe, and great care 
must be exercised in so doing. The best and most complete bunches are 
placed on separate trays, and are made into layers or table grapes, the 
inferior bunches and loose berries are put on other trays to be dried as loose 
muscats or Lexias. If it is intended to make Lexia raisins they must be dipped 
directly after picking in a solution of caustic soda or Greenbank lye, in the 
proportion of 1 lb. of caustic soda to 10 gallons of water, immersed for five 
seconds. The object of dipping is to secure a bright amber or golden 
colour — merely an imitation of the imported Eleme raisin. It is a cheaper 
method of drying than the loose muscat, but it is hard to understand why the 
public prefer them. However, the experience has been that they will have 
them, and a fruitgrower knows to his cost that the public have to get exactly 
what they want. Lexia raisins usually take a week to dry, whilst loose 
muscats require a fortnight, and in some cases I have known them to be 
exposed for six weeks, for this reason that if exposed in a temperature over 
98® in the shade they burn and blacken, spoiling the bloom ana flavour. In 
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such cases the trays should he stacked and protected. Sorting must be 
properly attended to, only those berries thoroughly dried should be taken off 
the trays, as sometimes the berries dry unevenly, and in going through the 
stemmer and grader the half-dried ones break, and once broken they “ sugar ” 
or “sour” very quickly. This is applicable only to loose muscats and Lexias, 
for London layers have the stems left on and are a fac-similo of the bunch 
when on the vine. Of course in layer raisins all dried-up and injured berries 
must be removed before packing. 

The Sultana grape should always be dipped, but not for more than a 
second, as the skin is very tender and requires very little to crack the skin. I 
would recommend the dip being lib. caustic soda to 12 gallons o£ water. 
The method of sorting before mentioned should be carried out. The Zante 
Currant requires no dipping, and is the easiest of all fruits to dry. Careful- 
ness and cleanliness are two points that should be encouraged. A variety 
that is fast gaining favour over the Bultana is the Thomson Seedless Grape, 
a variety introduced by W. Thomson, of Yuba City, and then known as 
44 Lady Decoverley.” Dr. Eisen describes it as follows : — 44 Oval ; greenish 
yellow ; as large as a sultana ; seedless, with thin skin ; bunches very large ; 
vine an enormous bearer.” 



56 


Coffee-growing. 


Coffee-growing. 


C. SKELTON. 


My attention having been drawn to a paragraph adverting to a sample of 
coffee having been forwarded to the Department of Agriculture from the 
Clarence River district, as an ex-Ceylon coffee-planter, I felt interested in 
the fact that coffee could be produced in New South Wales, and called upon 
Mr. W. S. Campbell — of the Department — who w r as kind enough to show mo 
the sample, which though only partly cured, being in the “ parchment ” — 
which, together with the silver skin having to be removed before it would be 
considered a marketable commodity — goes to prove that a fair quality of 
coffee can be grown in the Colony. The bean seems full, and of a tolerably 
good colour ; so far as I can judge it would fetch from 65s. to 70s. per 
cwt. in the London market ; were it cured in “plantation style ” it might 
realize from 20 to 25 per cent. more. The question to bo solved is, what 
yield per acre can be obtained from the plant in the latitude of the 
district where the sample was produced, for coffee is indubitably a tropical 
product and requires plenty of heat and moisture. What I am afraid will 
be found most detrimental to the success of coffee in this Colony are the 
frosts that even in the most northerly parts of the Colony are occasionally 
experienced. In Ceylon I once saw a field of coffee killed right out by one 
night’s slight frost ; it was at a very high altitude, about 5,000 feet, and it 
must have been of very rare occurrence, for the trees were ten or twelve years 
old when they were bitten. However, if that difficulty can be surmounted 
and labour obtained at a reasonable figure, the coffee would have to yield 
from 50 to 60 bushels of “cherry” coffee per acre — equal to about 6 cwt. 
per acre, or about £ lb. of clean coffee per tree — to pay working expenses 
and leave a fair profit. 

To the intending planter a few hints from one with seventeen years’ 
experience at coffee-growing may not be amiss. Choose, if possible, 
land naturally drained, a gentle slope is preferable, so that surface water 
will not lie and sour the soil. Grood friable soil, of course, is a desideratum, 
it need not necessarily be very deep, as coffee is a surface feeder. Avoid 
cold, wet clay Bub-soil, as immediately the tap root reaches such a sub- 
soil the tree will be observed to decline and ultimately die of what Ceylon 
planters used to technically term “ wet feet” ; the only cure for it is sub-soil 
draining, and that runs into a lot of money. The land obtained, the next 
thing is to make a nursery. Clear a piece, sufficient to raise plants for the 
area you intend to open, which, planted at 6 feet by 6 feet, runs to about 
1,200 plants to the acre. Trench the ground and lay it out in beds, as you 
would a vegetable garden. Procure some coffee in the “ cherry ” — a bushel 
of cherry coffee will yield somewhere about 30,000 seeds, sufficient to plant 
abowt 25 acres — and pulp it by squeezing between the fingers, plant the 
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seeds in the prepared beds 9 inches by 9 inches apart, with just a covering 
of earth over them. Water every morning and evening, unless it rains, and 
continue to do so until the plants are 3 or 4 inches above ground, and 
afterwards, should tho weather be dry, give them a good watering every 
alternate evening or so. Meantime, while the plants in the nursery are 
coming on, your land is supposed to be in process of being cleared. Let the 
logs that have not been consumed by the fire remain on the ground ; stump- 
ing also is unnecessary, as there is no ploughing to be done. Get some 
thousands of pegs cut, about 15 inches long ; with these and a lining rope 
(an ordinary clothes line will answer), marked at every 6 feet with a piece 
of rag, or something let into the twist, proceed to mark off your ground in 
parallel lines G feet apart. Keep your lines as straight as possible by using 
three ranging rods, or wadd sticks, as they are usually called here. You 
will find the benefit of having your trees in straight lines afterwards in 
working the place ; besides, nothing looks so bad as an irregularly lined 
field of coffee. It may sometimes be found necessary to cut or roll a log 
out of the way in order to get the peg in its proper place. When all tho 
lining is done proceed to dig a hole 18 inches deep, by the same in width, at 
each peg, leaving all the soil dug out in a heap at the lower side of the hole. 
Scrape all the surface soil and ashes left from the burning off into the hole 
till it is heaped up, as it will sink considerably, then stick back the peg into 
the heap to mark the hole. After the holing and filling in is finished, seize 
the opportunity of tho first wet weather to plant out your nursery plants, 
which, wo will suppose, are now five or six months old, as it will take 
about that time to prepare the land for their reception. Lift each 
alternate plant, either by pulling them up and carrying them out to the 
field in bundles, or, if you have time and labour to spare, lifting each 
with a hall of earth at the root and taking them out to the field on trays of 
some sort. The latter way is the best when it can bo done, but if you have a 
large field of 80 or 100 acres to plant up it takes a lot more labour to do it. 
Be sure not to put the plant in too deep, but only to the same depth that it 
stood in the nursery ; it is a mistake that is often made to plant too deep, 
the leaves grow yellow and the plant seems strangled, and often takes a long 
time to recover. It is a good plan to put tho plant in a little deeper than 
you intend to leave it, place the earth round the roots, then stand witli afoot 
on each side, and give the plant a steady, gentle pull upwards — that brings 
all the roots straight. If you have favourable weather probably most of 
your plants will come on all right, but there are sure to he some failures, 
and filling up vacancies with the plants left in the nursery should be carried 
on at every opportunity, that is whenever you have wet weather. Planting 
completed, there is nothing much to be done except keeping the place clear 
of weeds, cutting any roads or drains that may be found necessary, and 
erecting some sort of temporary house accommodation for self and labourers, 
which should bo of the cheapest, until such time as you can see bow things 
are going to “ pan out.” In eighteen or twenty months the plants will have 
grown sufficiently high to be topped — that is, cutting the top off the plant at 
3 ft. 6 in. or 4 feet, according to soil and aspect, if at all exposed to wind 
the former height is the best. Topping has the effect of making the tree 
spread out laterally, covering the ground from the sun, thus tending to 
prevent the growth of weeds, besides facilitating the gathering of the crop. 
Trees grown in the “ native” style — namely, allowed to grow to tlieir full 
height, never bear more than half the crop they otherwise do, having so 
much useless old w r ood to sustain, besides the difficulty of gathering crop from 
branches 8 or 10 feet from the ground. In the third year the “ maiden,” or 
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first crop — generally amounting to 2 or 3 cwt. per acre — may be expected, 
and preparations accordingly will have to be made for it by erecting the 
necessary pulping-house, store, and platforms for drying the coffee upon, 
purchase of machinery, <fcc. I may here state that in selecting a site for the 
works it is absolutely necessary to fix upon one to which it is possible to 
lead a stream of water, and if practicable, sufficient to drive a water-wheel, 
which will be found a very great convenience and saving of labour ; in fact, 
if any considerable area is to be put under coffee it will be found almost 
impossible to get through the work without one ; in any case water is 
indispensable for pulping and washing the crop. To give directions for the 
erection of the necessary works, to be of any practical use, is scarcely within 
the scope of an article of this sort. Illustrative diagrams would have to be 
given and the most minute details entered into to make it intelligible to the 
ordinary understanding. Messrs. John Walker & Co., Bogambra Mills, 
Kandy, Ceylon, supply all the machinery necessary on coffee plantations, and 
if applied to, I have no doubt will be glad to forward price lists. A Walker’s 
disc pulper, sufficient for the crop to be obtained off 25 or 30 acres of coffee, 
can be purchased for about £15 ; laid down in this Colony for about £17 10s, 
In Ceylon and Southern India the usual estimate for bringing coffee into 
bearing was £10 per acre; that embraces felling, clearing, planting, and 
general maintenance till the coffee begins to yield returns, namely, in the 
third year after planting. As previously stated the first or “ maiden ” crop 
is usually from 2 to 3 cwt. per acre ; it goes on increasing up to the sixth 
year, when the tree is supposed to be in full bearing, when with good soil 
and favourable seasons it may yield 10, 12, or even 15 cwt. per acre. Under 
these circumstances it is not difficult to see how paying a speculation coffee- 
growing is, with annual working expenses at £8 or £10 per acre, and London 
ruling prices for “ plantation ” coffee at 100s., and sometimes over that, per 
cwt. Unfortunately, results do not always come up to expectations ; the 
coffee planter, like the farmer, has many difficulties to contend with, white 
bug and black bug, too much wet or too much dry weather, scarcity of labour 
at critical times when he most requires it, and, sometimes, that which is 
worst of all, scarcity of money. However, taking it all in all, a little 
discomfort and hard work is easily borne when there is a prospect of making 
a competency, of whicl^ I do not think there can be much doubt should 
judgment and care be exercised. It is as easy to lose money at coffee as it 
is at almost anything else with a reckless hand at the helm. 
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Crimson (or Scarlet) Clover. 

( Trifolium incarnatum). 


By HERBERT J. RUMSEY, 
Boronia, Barber’s Creek. 


Op all the fodder-plants that lmve been prominently brought before the 
public of recent years, there is probably none that has taken a settled place 
in agriculture so quickly, where it has been tried, as Crimson Clover. In 
one State in America alone it was officially estimated two years ago that 
12,000 acres were planted with it. During last year I obtained a quantity 
of seed, and not only planted it myself, but distributed it throughout the 
colony to be tested by others, and the result has far surpassed my 
expectations. 

Crimson Clover is a winter-growing annual, and should be planted in late 
summer or early autumn. During the winter it sends a well-branched 
fibrous root right down into the subsoil, and at the same time makes a fair 
amount of top growth ; but it is not until the end of September or beginning 
of October that it makes most of its growth. Just about the last week in 
September it begins to stool out, and in a few weeks the ground is covered 
to a depth of 16 to 18 inches or more with a dense mass of succulent fodder, 
much enjoyed by any stock that can get a taste of it. Each root sends up 
from twenty to forty stalks, terminating in a beautiful crimson (or scarlet) 
flower, which, if the action of the bees is any criterion, contains a very large 
amount of honey. It seeds very freely; as much as 14 bushels have been 
obtained per acre, but the average is about 5 bushels. 

The time for planting is from January to March, or in some districts it 
would bo possible to plant later^The object is to get the plants well started, 
with the root down into the ed^oil, before the cold of winter comes. If 
planted early it will give a nice crop to be grazed off in the winter. This 
will improve rather than retard the spring growth, probably through the 
extra root formation being induced by the tops being eaten down. Eor this 
purpose, if about 1 lb. of turnip-seed is mixed with 10 lb. of clover-seed for 
an acre, it will be found an improvement, the turnips sheltering the clover 
in its young state from the hot sun. If it is not required for grazing, the 
turnips can be pulled when mature and the clover left in possession. 

The principal points of value in this crop are : — 1st. That it is a nitrogen- 
gatherer, obtaining most of its food from that cheap source, the air, and it 
relies principally on the Bubsoil for its supply of mineral food, bringing it 
from where it is out of the reach of shallower-rooting plants, and not only 
gathering these together for its own necessities, but leaving a large portion 
of them in its decaying stubble and rootf in the best of form and position 
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for succeeding crops. 2nd. That all this is done at a time when the land 
would be otherwise idle, and without losing the use of the land for the 
regular crops. To make the best use of this it can be planted after, Bay, 
early potatoes, and will be ready to cut for hay, green feed, or ensilage m 
time to plough for corn or late potatoes next season. Our American friends 
very often sow it from horseback in standing corn after the cultivator has 
been through for the last time, then cut it in time to put in corn again the 
next season ; although such a short rotation is not to be recommended, the 
crop of corn in the second season will show the value of the clover. 

By a systematic use of clover poor or run-down land can be brought to a 
high state of fertility. 

A dressing of potash in the form of sulphate or kainit would prove valuable 
in helping the clover to a start, especially on sandy soils, and if a little super- 
phosphate were added, so much the better. The best commercial mixed 
fertiliser that I know of for this purpose is Sugar Company’s No. 6. 

The land should be thoroughly prepared before planting, and the seed 
(about 10 lb. or 12 lb. to the acre) very lightly covered with a bruBh-harrow, 
or if sown before a shower, it will require no other covering. 
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A Great Destroyer of Lucerne. 

(The Hyperia nmrina.) 


The following extract from the Journal de V Agriculture, Paris, 17 October, 
1896, may be of interest to our lucerne growers : — 

“We have received information from different parts of the Rhenish pro- 
vinces that during this summer the lucerne has been tremendously damaged 
by a small caterpillar. In certain places the ravages have been such that only 
the bare stems remain. In the district of Poppelsdorf the caterpillar was 
noticed on the first crop, and then in far greater numbers on the 5th and 
6th July, or about the time of the second harvest. Twenty of these cater- 
pillars were put in a glass and after two or three days they began to enclose 



Hyperia Mutina. The worm, natural size.— -Enlarged view of the back side view.— The developed insect, 
natural size and enlarged.— Cocoon on a leaf, natural size, and enlarged. (Reproduced from an illustration 
in above Journal). 


themselves in cocoons similar to those which they make between the leaves. 
These cocoons are of the size of a pea, and the caterpillar is inside. Thirteen 
days after the cocoon is begun there comes out a small coleoptera which at 
once attacks the tender grass. It only devours the leaf between tho veins, 
digging into the soft part of the stalk with its proboscis to extract the juice, 
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and occasionally devouring the upper part (o£ the stalk), which then gets 
covered with brown spots. This coleoptera passes the winter under leaves, 
moss, stones, &e. The female ]ays its eggs in May, on the tender lucerne, 
which is speedily devoured. After a few days, green larva) are developed 
which keep by preference to the extremities of the shoots, where they feed 
on the smallest and tenderest leaves. They cast their skin three times, 
from eight to twelve days apart. The last time they weave a little nest of 
oval shape, resembling a white silk mesh, which adheres strongly to the main 
stalk. It is in this retreat that they transform themselves, during nine to 
twelve days, and from which they come out at the end of a fortnight. All 
the changes take place close upon each other. 

“ The damage caused by these injurious insects, which multiply rapidly, is 
very serious, as up to now, no radical means of destroying them has been 
found, and it requires all one’s best endeavours to keep them within bounds. 
The caterpillar and the coleoptera are very difficult to get hold of, as they 
fall off at the least movement of the plants, and particularly when the grass 
is mown. But the cocoons adhere strongly to the stalks, and, at each stroke 
of the scythe, a generation of worms falls, and if you could wait to mow 
until most of the worms have woven their cocoons, it would be easy to destroy 
a largo number. This means of destruction would be still easier if the 
lucerne were eaten green, but this is of course impossible most of the time, as 
it is the dried lucerne which you wish to have. The worms are about three- 
eighths of an inch long, and a clear brown colour in the early stages, and a 
light green afterwards. A very distinct yellow line exists on the back ; the 
body has 10 legs, and is covered with very short stiff hairs ; the head is dark 
brown. 

“ The coleoptera is 5 to 6 millimetres long (say under -]• in.), and has a 
proboscis 2 millimetres long, of cylindrical shape turned downward. On the 
sides of the head are strong antenn®. The back of the coleoptera has also 
a dark brown line extending to the two extremities. This dark line divides 
the wings, which are of a light brown colour, with delicate lines of brown 
and yellow.” 
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W. S. CAMPBELL. 


It is remarkable that well-trenched land is but seldom seen. The general 
rule is to simply turn over the ground 2 feet deep — topsy-turvey, in fact. 
No matter how poor, hard, or indifferent the subsoil may be, it is brought 
up to the top, the idea often being that the roots of plants will be all the 
better if the best part of the soil be buried deep beneath the surface. At 
the same time but very few persons have a knowledge of the proper method 
of trenching, so that the top or surface soil can be kept on the top, no matter 
how deep — 2, 3, or 4 feet — the ground may be trenched. 

It is the simplest thing in the world to do when you know how, like many 
other things which remain mysteries until explained. 

As I, fortunately, had a thorough practical training under skilled and 
competent gardeners, I learnt early in life the practice 1 shall now endeavour 
to make as clear as possible. 

If you have a portion of land 
to trench, the first thing you 
should do is to divide its width 
into two, four, six, eight, or more 
equal parts, and you will presently 
see the reason for doing this. 

The diagram (Fig. 1) shows the 
divisions A and 13. Make these 
divisions as accurately as you can. 

If your land is irregular, you must 
endeavour to divide it up into 
blocks as evenly as possible. Now 
the two blocks which we call A and 
B must be divided into lands, either 
2 or 3 feet in width. I have found 
in practice that 3 feet is the best 
width especially if the soil be dry and crumbly; for with a width of only 
2 feet it is difficult to keep the soil in place during the operation of 
trenching. The dividing and marking of a block of land can be done very 
quickly, but it must be done accurately. 

I may state that one of the handiest articles to have about a place is an 
ordinary mason’s iron square. With this, one can lay out work with great 
accuracy. If you wish to square off a block of land, all you have to do 
will be to lay the square on the ground in the direction required, fix a peg 
at the corner of the outside angle, and stretch your line from the peg 
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Sow to Trench Land 'properly. 


along the side of the square ; mark this, and then stretch along the other 
side and mark. (Fig. 2.) Simple as this may now appear, it is surprising 

how few employ it or know anything 
about it. 

Adopt any means you please to mark 
out the lands, either by pegs at the 
corner when a line can bo stretched from 
peg to peg as the work proceeds or else 
by a little furrow made by pickaxe or 
hoe, or any other way convenient so long 
as it be accurately done. 

After these little, but very necessary, 
preliminaries have been completed the 
trenching begins, and the diagram below 
(Fig. 3) will greatly assist my work of 
explanation. 

Supposing the depth to be trenched 
is 2 feet, dig out the top soil of division 
Fig. 2. 1 and the top soil of division 2 to a 

depth of 1 foot, and carry this away 
in a wheelbarrow to the end of block D as shown, and keep it in a 
heap by itself ; then dig out the bottom soil of division No. 1 only, and 
wheel this close to the top soil, but keep this also in a heap by itself. Be 
sure when you dig out the bottom or subsoil that you keep the floor quite 
level ; of course, following the general contour of the surface. When the 
whole of block 1 has been emptied of its soil to the required depth, dig out 
the bottom soil of No. 2, and throw it out into the bottom of No. 1. It will 
thus have a complete turning over, and, consequently, complete aeration. 
Be careful not to let any of the soil fall back into the bottom of No. 2 as 



Fig. 3 


you dig. You will find that this soil will rise, especially if dry, almost to 
the top of No. 1 ; keep it level, and pack the side with your spade to keep 
it in place. When the bottom soil of No. 2 has been transferred to No. 1, 
transfer the top soil of No. 3 to the top of No. 1, then the bottom soil of 
No. 3 to the bottom of No. 2, and so on to the end of block A. When you 
come to this you must turn to block B, as shown by the arrow, then from 
block B to block 0, and from C to D. When you arrive at the end of D, 
you will require sufficient bottom soil to fill one* trench and two top soils to 
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complete the work. These you will find in the two heaps taken from the 
first two divisions. 

You will see now the advantage of dividing into two, four, six, eight, and 
soon, for if you divide into three, six, nine, you would have to wheel the 
soil a considerable distance, and a good deal of time and labour will be 
saved. 

The great secret is to work accurately, but if you are a beginner at 
trenching you will find some difficulty at first in keeping the soil from 
tumbling back into the trench, and also in keeping the bottom properly 
level. This latter is more important than it may seem at first sight, for if 
not well done the draining is likely to be defective, and good and proper 
drainage is of the greatest importance. 

Whilst trenching, } r ou might take the opportunity, if your soil or subsoil 
is poor, of mixing with it some manure, cither farmyard or bone-meal, or 
eome complete artificial manure. 
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Government Prizes for Exports. 


Royal Agricultural Society’s Easter Show. 

The Hon. Sidney Smith, Minister for Mines and Agriculture, on the 
advice of the Board for Exports, has decided to offer, at the Easter Show of 
the Royal Agricultural Society, a list of \aluable prizes for exportable 
produce, the schedule of which is as follows : — 

A— Butter for Export, 

Prize, £50 — Best exhibit of live boxes Butter, suitable for export. 
Conditions of Competition . 

1. Each exhibit shall consist of five boxes butter, each of 5G lb. net weight. 

2. No exhibitor shall compete with more than one exhibit. 

3. The boxes must be of the latest type of export box, hollowed out to allow 

circulation of air. Samples of this class of box may be seen at the office 
of the Secretary, Board for Exports, 40, Young-street, City. 

4. The boxes must not bear any distinguishing brand or mark — the necessary 

labels may be procured on application to the Secretary of the Society. 

5. All exhibits competing in this section must be stored in the Government 

Refrigerating Dep6t at least six weeks prior to date of Show. 

G. Each exhibit shall be sealed by the official in charge of the Depot, and the 
seals shall be broken by the Judges at the time and place of judging. 

7. In all other particulars the exhibits shall be subject to the By-laws and 
Regulations for the Society’s Exhibition. 


B — Poultry for Export. 

First prize, £10 ; second, £5 — Best exhibit of two cases each, Ducks and 
Fowls, suitable for export (twenty birds in each case), packed for export. 

Conditions of Competition. 

The birds must be killed, dressed, wrapped, and packed, and must be 
stored in the Government Refrigerating Dep6t at least six weeks prior to 
date of Show. 

Particulars as to export cases may be had on application to the Secretary, 
Board for Exports. 
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C* — Sheep for Export. 

I. — Best exhibit of twenty-five Merino Wethers, not exceeding six-tooth. 

First prize, £20 ; second, £5. 

II. — Best exhibit of twenty-five Cross-bred Wethers, not exceeding four- 

tooth. First prize, £20; second, £5. 

III. — Best exhibit of twenty-five Merino Lambs, Suckers, not exceeding five 

months. First prize, £15 ; second, £5. 

IV. Best exhibit of twenty-five Cross-bred Lambs, Suckers, not exceeding 

four months. First prize, £L5 ; second, £5. 

Conditions rf Competition. 

1. All exhibits in this section must be the bona-fide property of exhibitor at 

time of Show, and for twelve months previously in case of sheep. 
Lambs must be bred by exhibitor. 

2. No exhibitor shall compete with more than one exhibit in each sub- 

section. 

3. The sheep shall be judged alive (by points), and, on the third day of 

Show, slaughtered and judged in carcase. (Two sheep from each pen 
shall be slaughtered on second day of Show and exhibited in pen). 
The exhibitor getting the highest aggregate number of points to be 
declared the winner. 

I. The Judges shall take into consideration the quality and weight of carcase 
best suited for export, but in case of a tie then the value of skin and fat 
shall be taken to decide the tie. 

5. In case of absolute equality, then the preference to be given to the 
youngest sheep. 

C. Evenness of quality and weight shall be considered in awarding the 
prizes, the range suggested being: — For merinos, 52 lb. to 58 lb., 
average, 51 lb. ; or, small merinos, 47 lb. to 52 lb. ; average, 49 lb. 
Cross-breds, 55 lb. to 05 lb. ; average, 58 lb. (Net freezing weights.) 

7. Exhibitors shall declare on entry form that the sheep have been gra^s fed. 

8. All exhibits considered fit for export shall be killed, frozen, and shipped 

to London under the supervision of an expert appointed by the Board 
for Exports, and there sold by public auction and reported on by 
qualified experts — the net proceeds, after deducting expenses, to be the 
property of exhibitor. 

D — 1 Wheat for Export. 

First prize, £15 ; second, £L0 — Best exhibit of Wheat, four-bushel sack, 
representing a bulk of not less than 100 sacks suitable for export. Grower 
to sell 100 sacks equal to exhibit by public auction during Show, if called on 
to do so by written notice delivered through the Secretary, and, failing to 
supply such quantity of equal sample, to forfeit any prize which may have 
been awarded. 


E.—Barley far Export. 

First prize, £ 15 ; second, £10 — Best exhibit of Barley suitable for malting, 
four-bushel sack, representing a bulk of not less than fifty sacks suitable for 
export. 

Con d it ions — Same as those for wheat. 
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, F.— -Bacon and Hams for Export. 

First prize, £1.0; second, £5 — Best exhibit of twenty Haras and twelve 
sides Bacon suitable for export. 

Conditions of Competition . 

The hams to be cured, smoked, wrapped, and packed in suitable case for 
export. The’ bacon to be green cured and packed in suitable case for 
export. 

All exhibits to be stored, at even temperature, under the direction of 
Board for Exports, at least six weeks prior to date of Show. Cases to be 
sealed by the official in charge of the depot. 

G.— Meats and Soups for Export. 

First prize, £10; second, £5 — Best exhibit of six dozen tins Colonial 
Meats and Soups suitable for export, assorted. 


I. 

IT. 


H.— Fruit for Export. 

First prize. £10 ; second, £5, in each section. 

I. Best exhibit of not less than ten distinct varieties Dried Fruits, suitable 
for export, packed in cases of not less than 28 lb. each. 

II. Best exhibit of not less than twenty-four distinct varieties Preserved 
Fruits, in syrup, suitable for export, packed in glass jars of not less than 
two quarts capacity each. 

I.— Rabbits and Hares for Export. 

(For New 8outh Wales produce only.) 

First prize, £10 ; second, £5 — Best exhibit of twenty-four Babbits and 
twenty (or nineteen) Hares packed for export. 

Conditions of Competition. 

The animals must bo packed in proper export cases, particulars of which 
may bo obtained from the Secretary, Board for Exports, and lodged in the 
refrigerating depot at least six weeks prior to date of Show. 

Note. — In all the foregoing classes, no prizes are to be awarded to exhibits 
which are not, in the opinion of the Judges, suitable for export as fairly 
representing what the Colony can produce. All exhibits of butter, 
poultry, hares, and rabbits shall be sold by public auction during Show, 
and the proceeds, after deducting expenses, handed to exhibitor. 

It has long been a matter of comment that the conditions attending the 
awarding of prizes at our Shows were not such as to encourage the legitimate 
producer of a commercial article, but rather to favour specialists who made 
a business of exhibiting, and who acquired by all sorts of means certain 
standard samples, against which the average grower could not compete. 

The present conditions are, as far as possible, framed to suit people who 
actu illy produce the goods and who are interested in the possibilities of our 
export trade. 
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The competition has been thrown open to all the Australasian colonies, so 
that our producers might have the opportunity of trying conclusions with 
those whom they have to meet and compete with in the world’s markets, it 
being certain that, if we cannot hold our own at home, we have something 
to learn before we can successfully compete abroad. 

The success of the intercolonial butter competition of last year encourages 
the anticipation that the prizes now offered will result in bringing out our 
local producers, and it is to be hoped that our own representatives will 
benefit from past experiences, and secure for this Colony the bulk of the 
prizes. 

(Signed) JAS. STEPHENSON, 

Secretary, Board of Exports. 
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Orchard Notes for February. 


G. WATERS, 

Orcluirilist, Hawkcsbary Agricultural College. 


The orchard work for February is very similar to that of January as regards 
the marketing of summer fruits. This month many of the best varieties of 
peaches for canning and drying are ripening. Every grower should see 
that nothing is wasted. Fruit intended for drying should always be ripe, 
for when perfectly so it contains a greater amount of saccharine (sugar), 
and consequently gives a greater percentage of dried fruit to green. At 
the same time it must be understood that it should not be over-ripe, else it 
will not keep its form when cut. Immediately after cutting it should be 
sulphured, not to give it a colour, as is usually thought, but to prevent it 
from discolouring, every person knowing that as soon as fruit is broken or 
cut it soon turns brown. If this is allowed to take place no amount of 
sulphur or anything else will make the natural colour return. Apples, 
especially, are liable to discolouration, and as these are sliced they should 
be dropped into a vessel containing water diluted with salt. 

For drying purposes the slipstone peaches are the best. When dried (it 
is not possible to give elaborate directions under this bead) see that the 
fruit is neatly packed, if intended for sale, as any extra care used in giving 
it an attractive appearance will be amply repaid, the public demand being 
a neatly-prepared article. 

The clingstone peaches are the best for canning, being of a firmer texture, 
and so keep their shape better when cooked. 

I cannot understand why cur Central Cumberland fruit-growers, at any 
rate, are so apathetic on the question of drying. Tons of apricots that 
would have made a very presentable dried product were allowed to rot upon 
the ground. This year, on account of the good drying weather just at the 
time the main crop of apricots was ripening, all of this fruit could have 
been dried in the sun. 

One thing that must not bo neglected is spraying, especially the citrus 
trees. Just at this time the young scale insects are being batched, and 
unless carefully watched will soon spread. It is while in a young state that 
they are most readily killed ; indeed it is so much waste spray if put upon 
the wholly-developed scales, as they are so hard that scarcely any emulsion 
will kill all of them. The systematic watching of the hatching and the 
application at the right time should be the motto of the fruit-grower, 
especially the citrus fruit-grower. 

Nothing looks more uinightly than the class of oranges and lemons that 
ar‘e sometimes put upon the Sydney market, and all because the growers 
will not attach the importance to spraying that is necessary. It is almost 
impossible to find any district that is entirely free from the various species 
of scale insects, which are being allowed to increase without any attempt to 
check them. 
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Do not go into the matter half-heartedly. An absolute necessity upon 
every orchard is a spray-pump. It is no use being niggardly ; buy the best; 
it will be found to be the cheapest in the end. The old method of 
carrying a bucket round and drenching a tree with a syringe is not of the 
slightest use. Not only from an economic, but also an effectual, standpoint 
is the application of any spray in as light a form as possible necessary. 

The aim should be to apply it just like a mist., as in this way all that is 
applied remains on the tree. 

According to the size of the orchard so must-be the size of the pump or 
pumps. The best one is the Nixon Climax, made in three sizes, No. 3 being 
the one that is mostly required. Attached to this one are two hoses, so that 
the work can be done quickly. The time suitable for spraying is so limited 
that the operation must be performed expeditiously ; the early morning and 
late in afternoon being the best time during the summer, unless nice cloudy 
days occur, when it can be carried on all day. 

For the generality of scale insects the kerosene emulsion is the most 
effectual, but great care must be used in the making, and also while the 
spray is being applied. See that it is thoroughly emulsified, and kept so 
during application. The formula for this has been given in the .Agricultural 
Gazette at different times, but I will give it here again ; 

2 gallons kerosene 
G oz. soft-soap 
1 gallon boiling water. 

Put soft-soap into water, and when thoroughly dissolved add the kerosene, 
and keep stirring fast for ten minutes, when the kerosene will be mixed with 
the water ; add water to make up 30 gallons. In order to make emulsion 
more efficacious, instead of adding pure water add water boiled and thickened 
with flour. This makes the mixture more adhesive. This also causes the 
fumagine, or black smut, to fall off in flakes. 

A good method of mixing the emulsion is to pump it through the pump 
for about ten minutes, and an agitator fixed to the pump keeps the emulsion 
thoroughly mixed while applying. Another very good spray for citrus trees 
is the resin wash, which has also been given many times in the Agricultural 
Gazette ; but I prefer the kerosene, the ingredients for which are more easily 
procured. 

Cultivation must be closely attended to. Do not allow an opportunity of 
putting the cultivator in the orchard to pass. 
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Vegetable and Flower- growiijg. 


Directions for the Month of February. 

Vegetables. 

Bean ( French or Kidney ). — Sow largely in warm districts, but do not sow 
much seed in cold climates. 

Beet , Silver. — Sow a small quantity of seed in rows, and afterwards thin 
out. 

Beefy Red. — Sow a little seed. 

Borecole or Kale. — Sow seeds in beds or boxes. 

Broccoli. — Sow a little seed. 

Brussels Sprouts.— Sow a little seed. 

Cauliflower. — Sow a little seed. Transplant from seed bed. Manure 
heavily. 

Cabbage.* — Sow a small quantity of seed. Plant out a few plants from 
time to time. 

Carrot. — Sow small quantity of seed in drills. Thin and weed well. 

Kohl rabi. — Sow a few seeds, transplant when the plants are largo enough. 
Lettuce. — Sow small quantity of seed in drills in the garden. When plants 
are strong enough thin out to about 8 inches to L foot apart. 

Maize Sweet . — A few seeds may be sown, but in warm districts only. 

Peas. — Sow a few rows in the cool districts. 

Potatoes. — Plant a few rows. 

Raddish. — Sow a few seeds from time to time in drills. 

Red-beet. — Sow a few seeds in drills. 

Savoy Cabbage. — Sow a little seed in drills. 

Tomato . — Plant out a few plants in warm districts only. 


Flower Garden. 

Bulbs. — Eaise any bulbs that may have lost all their leaves, and store 
away in a dry place, or if left in the ground, mark the spots where they are 
growing. 

Roses .~~ May bo pruned back and seed vessels removed. Young pot roses 
may be planted, but they shall be watered and shaded weT. Budding may 
be carried on. 

Chrysanthemums . — Should be well watered and supplied once or twice a 
week with liquid manure. 

Dahlias . — Should be well watered and be supplied occasionally with liquid 
manure. 

Flower Seeds.— Should be gathered and carefully preserved as they become 
ripe. 



General Notes. 


73 


General Notes. 


Seeds for Distribution. 

Marram Grass. Psamma arenarict (Syn. Ammophila arumllnacea ). — Tho 
well-known sand-binder, figured and described in the Gt-zilte for January, 
3.895. 

u Florida Beggar -weed.” Desmodium lortuosum , Sw. — A highly-esteemed 
wild forage-plant of the sub-tropical United States. Yields fodder of fine 
quality on sandy soils containing lime. Grows 8 to 10 feet high under 
cultivation. 

The Director of the Botanic Gardens informs ns that he has a small 
quantity of fresh seeds of the above plants available for distribution to 
applicants in suitable localities who, will undertake to report as to the result 
of their experiments with them. 

Hawkesbury Agricultural College Travelling 
Scholarship. 

In connection with the Travelling Scholarship, which comprises a two years’ 
course of instruction at one of the leading American Agricultural Colleges, 
recently offered by the Minister for Mines and Agriculture, it has been 
decided that the examination shall be held in Sydney on 8th March, 1897, 
and shall be open to all who have taken their diploma at the Hawkesbury 
Agricultural College. 

The subjects of examination will be the science and practice of agriculture, 
chemistry, botany, entomology, vegetable pathology, veterinary science, and 
surveying and mensuration, and questions will be based on the syllabus of 
instruction adopted at the llavkesbury College. 

The selected candidate will, at tho termination of his course, be expected 
to return to the Colony, and if required take up the duty of instructor or 
other suitable work under the Department of Agriculture for a period of 
three years at a salary commensurate with the nature of the work. 

In making the selection, due regard will be paid to the general fitness of 
the candidate in addition to educational qualifications. 

Visitors to Experimental Farms. 

It has been the practice for some time for farmers and fruit-growers to 
organise parties to visit the different experimental farms of the Department, 
and the Minister, recognising the educational advantages of such excursions, 
decided that facilities should be afforded so as to enable as many farmers 
and fruit-growers as possible to avail of the instruction that inspection of 
the farm provides. The Railway Commissioners were approached on the 
subject, and they have now authorised the Department to issue certificates 
to parties of not less than six persons to enable them to travel to and from 
the farms at single fare for the double journey. 
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Forcing Potatoes to Sprout. 

Me. H. L. White, of Belltrees, Scone, asks for information as to the best 
method of forcing seed potatoes to shoot. He says, i: I wish to use potatoes 
dug now for planting towards the end of January.” 

The following reply has been furnished by Mr. A. A. Dunnicliff (Depart- 
ment of Agric ulture) : — The undermentioned method has been practised by me 
for years, and found as expeditious as any, for forcing freshly dug potatoes 
into sprouting for seed purposes 

Put the tubers in a heap and let the wind go through them for the purpose 
of taking off internal moisture and maturing them. Whilst doing this they 
may be exposed to the light until green, with advantage. If on the earth, 
and in the open, so much the better. They may then be covered up with 
bags or earth, and kept moist or steamy with water, if necessary, until 
they sprout, which will be in ample time for planting the autumn crop. 

Pasture Grasses for Inverell District. 

The following reply furnished by Mr. A. A. Dunnicliff to a request for 
information concerning grasses suitable lor a part of the Inverell district 
(basaltic formation, varying from stiff chocolate to very light red dusty soil) 
may bo of interest: — 

The selection of grasses for the soil, climate, and purposes of Mr. II. B. 
Cooper, of Stirling, Inverell, must be confined to those common to the 
Northern Hemisphere, or exogenous grasses, inasmuch as seods cannot be 
obtained in quantity of any indigenous ones likely to be of service to him. 
Several of the former are highly suitable in the present instance, and to the 
Inverell district generally. 

I would recommend that Loliinn perenne (Perennial Bye grass) and 
Dactylis glomerata (Cocksfoot) form the basis of his pasture ; to which may 
be added, Poa pratemis, or smooth stalked meadow grass (in America called 
Kentucky Blue grass) and Poa trivalis (rough stalked meadow grass), if 
fresh seeds of the latter two can be obtained. Prairie grass, Ceratochloa 
unioliodeSy is a valuable and nutritious grass which should also be included, 
together with a little Plant ago lanceolata (Kib grass) and Trifolium repens 
(White Dutch Clover). 

A mixture of the above might be sown in the following proportions : — 


Perennial Bye Grass 20 lb. 

Cocksfoot Grass .. ... ... 7 lb. 

Smooth Meadow Grass 3 lb. 

Bough Meadow Grass ... ... ... 3 lb. 

Prairie Grass ... ... ... ... 7 lb. 

Bib Grass ... ... 2 lb. 

White Clover ... 1 lb. 

Mixed Clovers 1 lb. 


Besides these, there are several other grasses likely to be o| great service 
in that district, and well worthy of trial by any progressive farmer or grazier. 
For instance, Phleum pratensis (Catstail), or Timothy, as it is called in 
America, is a nutritious and luxuriant grass, raluable alike for pasture or 
hay ; Gymmrus crist at ut (Crested Dog’s Tail) is another favourite which, 
herag deep-rooted and forming a compact turf, is a useful addition to the 
pasture where the soil is light or the climate dry; Alopecnrus pretensis 
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(Meadow Foxtail) is one of our earliest and best pasture grasses, but as it 
does not come to its perfection until the second or third year it is not included 
in the mixture named, which should be in full work the first year after sowing ; 
1 Wesfuca pratensis (Meadow Fesque), Festuca ovina (Sheep’s Fesque) and 
athers, besides several clovers, are also worthy of being sown. 

All the grasses mentioned herein are rich in nutriment, and wiH be found 
hardy and free growers, luxuriating in the climate and soils of Inverell 
district. 

Pickled Cherries. 

A most beautiful preserve for use during the summer months after the crop 
of cherries is done is made as follows : — 0 lb. cherries, 6 lb. sugar, J pint 
vinegar. 

Place all the ingredients into preserving pan and boil slowly till the 
cherries wrinkle ; when cold, bottle and seal down securely. — (I. Waters. 

Crystallized Peaches. 

These are probably the most delicious of preserved fruits, and arc* treated in 
the following manner. It may be mentioned that the yellow clingstone peaches 
are the best for the purpose:— r rare and cut the peaches into halves removing 
the stone, this operation being easily done with a pitting spoon, obtainable 
at several places in Sydney. To 0 lb. of fruit allow 2 lb. of sifted sugar for 
the sprinkling. Make a syrup of : t : lb. of sugar and a little water ; when it 
becomes hot put in the peaches. Let them remain cooking till quite clear, 
but not to become red. Take them carefully out, spread on broad dish, and 
set in the sun to dry, covering with mosquito netting to keep off insects. 
Strew some tine sugar over them, not too much at a time or it will bring out 
the syrup too fast. If syrup does not form remove peaches to a dry dish. 
When they begin to look dry sprinkle some more sugar, and when quite dry 
place them in jars with a layer of sugar between two layers of fruit. — (L 
Waters. 


The Farmers’ and Fruitgrowers’ Guide. 

(46S s iU it xt rated . ) 

This book, which deals exhaustively w ith every branch of fanning and fruit- 
growing, is now obtainable at the Government Printing Office. Price Is. 
paper and 3 s. Cd. clothbinding. 
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AGRICULTURAL SOCIETIES’ SHOWS, 1S97. 


Society. 

Secretary. 

Date. 

Dapto A. and H. Society 

A. B. Chippindall Jan. C, 7 

Albion Park A. and H. Association 

H. Fryer 

„ 13.14 

Gosford A. and H. Association 

. W. McIntyre .. 

„ 29, 30 

Wollongong A. and H. Society 

J. A. Beatson ... 

Fob. 3, 4 

Cobargo A., P., and H. Society 

T. Kennedy 

„ 16, 17 

Ulladulla P. and A. Society 

C. A. Cork 

„ 10, 17 

Berrigan A. and H. Society 

R. Drummond... 

,. 17 

Riverina P. and A. Society (Cereal) 

W. Elliott 

,, 

Manning R. (Taree) A. and H, Association 

H. Hummer ... 

„ 18,19 

Lithgow A., H., and P. Society 

J. Asher 

„ 18, 19 

Robertson Agricultural Society 

R. J. Ferguson 

Mar. 2, 3 

Bega A., P., and H. Society 

J. Underhill ... 

„ 3.4 

Southern New England (Uralla) P. and A. Association 

Jas. Lcece 

„ 9,10 

Tumbarumba P. and A. Society 

W. Wilkins ... 

„ 9, 10 

Tenterfield Intercolonial P., A., and M. Society 

F. W. Hoskin ... 

„ 10,11,12 

Oberon A., H., and P. Association 

A. Calc 

H.12 

Berrima District (Moss Vale) A. H. and I Society 

J. Yeo 

„ 11, 12, 13 

Cobargo A., P., and H. Society ... 

T. Kennedy ... 

„ 16, 17 

Crookwell P. and A. Association 

W. P. Levey ... 

„ 18, 19 

Lismore A. and I. Society 

T. M. Dewitt ... 

„ 18, 19 

Walcha P. and A 

F. Townsend . . . 

„ 23, 24 

Cudal A. and P. Society 

C. Schramme ... 

„ 24, 25 

Blayney A. and P. Association 

J. Clements 

April 1, 2 

Mudgee A. P. H. and I 

J. Cox 

„ 0, 7 

Liverpool Plains (Tam worth) P., A., & II. Association 

A. M'Leod 

„ 6, 7, 8 

Warialda P. and A. Association 

W. B. Geddes... 

,, 7, 8 

Williams River A. and H. Association 

W. Bennett ... 

„ 7,8 

Cooma P. and A. Society 

D. C. Pearson ... 

• „ 7, 8 

Orange A. and P. Association 

W. Tanner 

„ 7, 8, 9 

Royal Agricultural Society .. 

F. Webster 

„ 14-20 

Moree P. and A. Society 

S. L. Cohen ... 

21, 22 

Hunter River (West Maitland) A. and H. Association... 

W. C. Quinton . 

„ 28,29,30 

Hay Hortic. Society 

J. Johnston ... 

May 5 

Upper Manning A. and H. Society 

W. Dimond ... 

,, 12, 13 

Upper Hunter P. and A. (Muswellbrook) 

J. C. Luscombe 

„ 19, 20, 21 

Northern Agricultural Association 

C. Poppenhagen Sept. 1, 2 


Secretaries of Societies are asked to forward dates of forthcoming Shows as soon 
as decided. 


[6 plate*.] 
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Useful Australian Plants. 

By J. II. MAIDEN, 

Government Botanist and Director of the Botanic Gardens, Sydney. 


No. 35 — The Comb-like Wheat-grass ( Agropyrum 
pectin atam , Beauv) . 

Botanical Name. — Agropyrum (more properly Ayropyron ), Greek, Ayr os, 
a field ; puros, wheat, owing to the resemblance of these grasses to wheat. 

Bectinatum, Latin, like a comb, in allusion to the appearance of the 
inflorescence. 

Synonym , Triticum pectin at inn, It. Br. 

Vernacular Name . — I do not know any vernacular name actually in use for 
this grass. The rather clumsy name suggested for it may serve provisionally. 

Botanical Description (B. FI. vii, 606). — Stems from under 1 foot to 1J- 
feet high. 

Leave* chiefly at the base of the stem, narrow, flat, usually hairy. 

Spike, raised on a long peduncle, 1 to 3 inches long, the rhaehis pubescent, not 
notched. 

S pikelet* not very distant, spreading, or at length reflexed, mostly about ^ inch long, 
including the short points, 3 to 6-flowered. 

Glume * spreading, the two outer empty ones shorter, with only the midrib or 3- 
nerved. 

Flowering Glume* 4 to 5 lines long, rigid, 3 or 5-nerved, tapering into a rather long 
pungent point. 

Value as a Fodder. — We know very little about its value in this respect, 
and I would ask residents of the districts in which it grows to give it more 
attention. It produces a fairly leafy bottom, and is probably eaten by stock 
with the other grasses when young, but while still perfectly green and only 
iu inflorescence. I have seen acres of pasture in which it preponderates 
with scarcely a spike bitten off. Nevertheless, arguing from analogy, it is 
probably a nutritious grass. 

We have three species of Agropyrum , and they are peculiar to Australia, 
with the exception tnafc A. scabrum extends to New Zealand. We know so 
little about the genus from Australian experience, that perhaps a few notes 
of the experience of other countries in regard to other species of Agropyrum 
may be of some use. I quote from Vasey’s “ Agricultural Grasses and 
Forage Plants of the United States ” (1889). 

A. tenerum occurs mostly in low, moist ground, grows in clumps, and is 
one of the best grasses for hay. 

A 
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A . repens (Couch-grass of the United States ; Quack-grass). “The farmers 
of the United States unite in one continuous howl of execration against this 
grass, and it seems strange, when every man’s hand is against it, that it is not 
exterminated. Yet we could never really satisfy ourselves that its presence 
in meadows and pastures was such an unmitigated curse. In lands where 
alternate husbandry is practised it must be admitted to be an evil of great 
magnitude. Its hardiness is such, and its rapidity of growth so great, that 
it springs up much more rapidly than any crop that can be planted, and 
chokes it; still, this grass has many virtues. It is perfectly cosmopolitan in 
its habits. It is found in all sorts of soil and climates. Its creeping roots are 
succulent and very nutritive, and are greedily devoured by horses and cows.’’ 

Of A. glaucum (Blue stem or Blue joint ), considered by some to be a variety 
of the preceding, Professor Scribner writes : “ It is the most highly praised 
of the native grasses for hay. Wherever it occupies exclusively any large area 
of ground, as it does frequently in the lower districts, especially near Fort 
Benton, it is cut for hay. Naturally it does not yield a great bulk, but its 
quality is unsurpassed. After two or three cuttings the yield of hay 
diminishes so much that it is scarcely worth the harvesting. It is then 
customary to drag a short-toothed harrow over the sod, which breaks up the 
creeping roots or underground stems, and each fragment then makes a new 
plant.” 

Habitat and Range . — It is confined to New South Wales, Victoria, and 
Tasmania. In New South Wales it is common in many parts of the Monaro, 
chiefly on black soil flats, often in swampy land. It ascends to high altitudes 
(I have it from 5,000 to (>,000 feet on Mt. Kosciusko). In Victoria it is con- 
fined to Northern Gippsland, in situations similar to those it frequents over 
the Border in the northern colony. In Tasmania it is found in the Hampshire 
Hills, Thomas Plains, and Kecherche Bay. 


Reference to Plate. — a, spikelet; b, empty glume ; c, back and front views of seed ; 
all enlarged. 
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Tlje Weeds of P{ew South Wales. 

Supplementary Notes. No. 4. 

[Previous reference, 1896, 428.] 

J. II. MAIDEN. 


CRUC1FERJE. 

Shepherd's Purse. ( Capsella bursa-pastor is, Moench.) 

Mr. II. A. Lowe writes from tho Mudgee District. “I send you a specimen 
of a weed which has made rapid strides in this district during the last four 
years, and has made such an abundant growth this year as to almost destroy 
the lucerne patches. Many farmers assert it came through wheat distributed 
by the Government some years since. The seed was from New Zealand, and 
the weed is commonly called ‘ New Zealand Pest.’” 

It is, of course, quite possible that a sample of seed- wheat distributed by 
Government a few years since contained this weed, but the plant was 
introduced into the Colony long ago. It probably arrived with or soon after 
the First Fleet, and is thoroughly acclimatised in many parts of the Colony, 
being often found by roadsides. 

The statement in regard to its destructive effect on lucerne is serious, and 
may be read in conjunction with the following : — “ With us it is an 
annoyance in gardens and a peBt in iields, doing the greatest injury in fields 
of alfalfa (lucerne) ; it has been sent us from several localities with the 
report that it was running out alfalfa. That it is capable of doing this I have 
seen demonstrated in a road-side piece of alfalfa, which in three years has 
entirely succumbed to the encroachment of the Shepherd’s Purse. 

We rate the plant as one of our worst weeds.” Nevada weeds, No. it 
(B ulletin No. 22), Deer., 1893. 

In the Gazette for April, 1S95, page 228, 1 made a note, “ In some of the 
States of America it is not viewed with alarm, but in Colorado this weed is 
reported as doing great injury to alfalfa (lucerne), a fact which should be 
taken to heart by the farmers of the Hunter River and elsewhere." 

In view of Mr. Lowe’s report, attention is again invited to the matter, and 
correspondence is invited from lucerne growers. 

It produces an enormous quantity of small yellowish seed which could 
readily be separated from lucerne seed by sifting. The only way to tackle 
it appears to be by hoeing it when in flow r er, or at any time before it matures 
seeds. In grass lands frequent mowings will destroy this pest. 

RESEDACEJE? 

Weld or Dyers’ Weed. ( Reseda luteola , Linn.) 

Growing on unstoeked country on Coree Station. This is a handsome 
mignonette, or rather, close relation to the mignonette. It affords a yellow 



80 


The Weeds of New South Wales. 


dye, and hence has been largely used for the purpose in Europe for many 
centuries, until the advent of chemical dyes. 

It is useless, though ornamental. 

COMPOSITE. 

Pitch Weed. {Madia saliva , Mol.) 

This has been sent from the Nundle district, with the following remarks : — 
“ I am also sending a nasty-smelling plant which has just made its appear- 
ance in this district ; it is as yet confined to a corner of the field. Will you 
kindly tell me what it is, and whether I should destroy it before it spreads.” 
This plant is allied to the sunflowers, and it is a native of Chili. It has not 
hitherto been recorded from New South Wales, as far as I know, although 
Baron von Mueller records it from Victoria. 

I have advised that it be treated as a weed, and eradicated. At the same 
time I give an interesting account by Gilbert H. Hicks, of the United States 
Department of Agriculture, who recommends it as a plant worth cultivating 
for its seed, which contains a considerable quantity of oil. By all means let 
it be cultivated in an experimental patch here, for this purpose, but, unless 
cultivated, let it be eradicated ; it may become a nuisance. The plant spreads 
rapidly, and stock will not touch it. 

“This plant is an annual, growing from 1 to 3 feot high, with a large mass 
of sticky, ill-smelling foliage and yellow flowers. The achenes are 0 to 
7 mm. long, 2 to 2*5 mm. wide, and 1 to 1*5 mm. thick, slightly bow-shaped, 
broader at the upper end, gray in colour, the surface being ridged with fine, 
longitudinal lines. The seed^lfRntiun ab^ut 32 per cent, of a rich oil, which 
is used for food, making soap, and illumination, and is said to be as good for 
cooking purposes as olive oil, which it supersedes in some countries. The 
fact that it does not readily congeal makes madia oil valuable for lubricating 
machinery. Madia has been cultivated to some extent in France and 
Germany, and grows wild very abundantly in California. 

“It flourishes on almost any kind of soil, and as it requires but three 
months to ripen may be sowm late in spring if desired. The cultivation of 
madia is very simple, although, as in the case of other crops, it responds to 
good soil and tillage. In France it is sown broadcast from the middle of 
April to the middle of May on well-prepared mellow soil, about 20 pounds 
of seed per acre. The seed comeB up in ten to twelve days, and as soon as 
the plants have made a stand they are thinned out, at the first hoeing they 
are again thinned to 1 foot apart. The crop is harvested within ninety to 
one hundred days after sowing. 

“ Harvesting takes place as soon as the seeds are w r ell “ set,” without 
waiting for them to become thoroughly ripe as they shell out easily ; more- 
over, they finish ripening after the plants are cut. Harvesting is done in 
France with a sickle. It is claimed that if properly cultivated and gathered 
madia will yield from 1,200 to 1,400 pounds of seed per acre, making 
over 20 gallons of oil. The plants should be thoroughly dried before 
thrashing. 

“ Madia could be successfully grown in California and other sections of 
the United States. The principle drawbacks are the disagreeable odour 
exhaled by the flowers, the greasy nature of the foliage, and the irregular 
ripening of the seeds.” [Oil-producing Seeds, p. 195 of the Year-book of 
the United States Department of Agriculture for 1895.] 
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Cape Weed. ( Crgptostemma calendulacea.) 

[Previous references, 1891, 505 ; 1895, 240]. 

This has made its appearance in the neighbourhood of Nowra, where it 
has created a small scare. It is one of those plants which will spread 
throughout the Colony unless eradicated on its first appearance in fresh 
localities. 

Variegated Thistle. (Cardiacs marianus , Linn.) 

[Previous reference, 1895, 234]. 

This thistle continues to engage attention as a forage-plant. Following 
is a Goulburn telegram, which appeared in the Sydney Morning Herald , a 
few months ago: — “A local firm of auctioneers has received from the Cooma 
district sample trusses of a new fodder. It is simply cabbage- thistle, cut 
young and pressed into bundles. The vendor says his cows give a larger 
yield of milk when fed on it than when fed on any other fodder.” The 
“bundles” were bales weighing each 7 cwt., much too heavy for handling, 
and the fodder found no market for this reason. It should be used at once, 
as it will not keep, and should be given sparingly at first to cattle not used 
to it. 

As an instance of the way in which it will produce hoven in hungry cattle 
which eat greedily of it, the following paragraph from the Sydney Morning 
Herald should he taken to heart : — “Mr. J)ulhunty, Inspector of Stock at 
Dubbo, reports a heavy loss of cattle through gorging themselves with young 
variegated thistle when in a hungry condition. Out of a mob of 917 head, 
which were allowed to depasture on a river fiat containing 250 acres, and on 
which this thistle had sprung up, no less than 100 head were affected, 30 of 
which died in a few hours. During the month of October other deaths of a 
similar nature occurred in this district in mobs of hungry travelling cattle. 
In one case there were 42 deaths in a lot of about 000 head, and in another 
instance eight head died in a mob of about 400.” 


HYDROPHYLLAOEJE. 

Phacelia tanacefiJolia i Benth. 

A native of California and Texas, U.S.A., has been received from Ah\ 
Reymond, M.P., as having made its appearance at Forbes with Californian 
wheat . 1 1 has been sometimes recommended as a bee-plant, and is occasionally 

cultivated for ornamental purposes, but it is apt to break bounds and become 
a nuisance. It is a Tansy-like plant, with purplish flowers. 

SCRO MIULARINEJE. 

(trey Mullein (Vcrbascum Thapsus, Linn.) and Moth Mullein ( Terhascum 

Blatturia, Linn.) 

[Previous reference, 1895, 29.4.] 

Observed to be very common (particularly the latter) in the Queanbeyau 
and Cooma districts. The latter has been also recently received from By rock. 

LABIATJE. 

Yervaln Sage on AVtld English Clary ( Salvia verbenaca , Linn.) 

[Previous reference, 1895, 299.] 

Received from near Mudgee, where it appears to have been previously 
unknown. It is, however, well established in many of the cooler parts of 
the Colony. It is a worthless, spreading weed, but not poisonous. 
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White Cedar Berries. 

[Previous references 1893, 583 ; 1896, 427, 564, 662.] 


We have received from Mr. L. Pegum, Camperdown Farm, Brownlow Hill, 
Camden, the following letter. The communication of Mr. Loxton referred 
to appeared in the September, 1896, issue : — 

“ What Mr. Loxton states throws new light on, and in my opinion gives 
the key to, the solution of the question — Are the berries of the W hite Cedar 
poisonous ? If birds eat them with impunity, if the green pigeon of the 
.Richmond River grows fat on them, while at the same time pigs feeding on 
them die, it is evident* that results so widely different can only be caused by 
the manner equally different in which pigs and birds feed. The pigs crunch 
and masticate the berries, thereby freeing the kernel, which according to its 
properties is thus at liberty to act on the viscera. Birds necessarily swallow 
the berries whole, and do not digest the stones. Since birds are not affected, 
it may be safely inferred that the rind and fruity part are wholesome, and 
that if the berries are poisonous at all the poison is in the stone or kernel. 
But the pips or stones of all fruit contain prussic acid more or less, notably, 
the bitter almond, cherry, laurel, peach, and apple. In the peach the leaves 
also. Perhaps the stones of these cedar berries contain prussic acid in 
excesst of ordinary fruits, and may have a special value on that account. 
Thus the death of the pigs is easily accounted for, being poisoned by the 
prussic acid contained in the kernels, should they eat any considerable quantity 
of them, while at the same time birds digesting only the rind or fruity part 
may thrive and feed continuously on the berries with advantage. 

“ Of course, when it is Btated that ‘ the seed forms hard lumps in the 
bowels, and thus kills,’ it does not necessarily imply that the seeds are 
poisonous, only indigestible as far as that pig was concerned ; another pig 
may have a more powerful stomach, or the state of health, age, condition, 
exhausted vitality through driving, &c., would make a great difference. I 
have seen an otherwise healthy sow die through eating three cobs of hard 
dry com which were injudiciously given her immediately after farrowing. 

“ Without any doubt it is very undesirable, as, indeed, it is very unsightly 
in a township or school play- ground or public park, where children are play- 
ing about, to leave those berries on the trees or lying on the ground to tempt 
some youngster to an unwholesome feast, or to allure as a bait the unsus- 
pecting porker, should he come fossicking round, to prematurely pay the 
penalty. The berries should be gathered when green, before they begin to 
tall, and cleared right off. The trees themselves, on account of their wealth 
of bloom, refreshing perfume, and grateful shade, are deserving every care 
and attention.” 


* Not necessarily. There is abundant evidence that some substances are poisonous to 
one kind of animal, but harmless to another. — E d. 

f It is an assumption that white cedar fruits contain prussic acid at all, but the matter 
will be referred to the chemist for settlement in due course. — E d. 
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'The Physiological Role of Water in Plants. 


EDMOND GAIN, 

Professor of Agricultural Physiology and Chemistry, University of Nancy, France# 

Water plays an important rble in the growth of plants, and if we consider 
the possibility of controlling its distribution by means of irrigation, the 
practical interest attached to an exact study of its function in plant growth 
becomes apparent. 

The question is very complicated from a theoretical point of view. If 
considered merely from the side of application of water, there are many 
difficulties due to the varying requirements of each of our cultivated plants. 

While morphologically plants of the same or even different species may 
agree, the physiological characters are very dissimilar, and it often happens 
that the physiological requirements of varieties of the same species are totally 
unlike. By selection and hybridization we are enabled to produce races 
and varieties having very different characteristics. In the process of accli- 
matization certain secondary morphological characters are developed which 
are often retained by the plant in its struggle 1o adapt itself to its sur- 
roundings. 

Gaston Bonnier, t of the University of Paris, has shown the convergence 
of morphological types under the influence of cold, due either to latitude or 
altitude, and that plants upon mountain tops and in polar regions have 
analogous structure. 

J. YesqueJ has established the fact that inherited characteristics have 
little to do with the adaptation of plants to drought and that there is no 
genus, howevor small, all the species of which are adapted in the same 
degree to a given physical environment. This biological principle is cited to 
show the necessity for repeated experimental research in order to elucidate 
the r61e of water in the growth of cultivated plants. Consideration of it 
will also prevent too hasty generalization from conclusions which pertain to 
a single species. Exact information is necessary as to the species under 
experiment, as well as the variety and race, also the country whence the 
seed, tubers, bulbs, <fec., came. In regard to reproduction by cuttings, the 
writer does not believe there is an invariable transmission of ancestral 
characteristics. He thinks that the cutting will produce an individual 
subject to variation to just the extent that the new conditions of life prove 
more advantageous than the old. This applies equally to reproduction by 
grafts or from cuttings. 

# Experiment Station Record, Department of Agriculture, Washington, U.S.A. 

+ Rev. g4n. Bot., 6 (1894), p. 505 ; Compt. Rend., 113 (1894), p. 1427. 

t L 'absorption de l’eau et la transpiration, Ann. Sci. Nat, Bot., ser. 6, vol. 4, p. 89; 
voL 6, p. 169 ; vol. 9, p. 5. 
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A difficulty in physiological experimentation has recently been pointed 
out by Prof. Baulin,* of the University of Lyons. He has demonstrated 
that the chemical nature of the soil influences the seed of plants grown upon 
it, and this influence may be felt for many generations. Jn this way some 
of the widely divergent results of experiments may be explained. 

Due weight must be given to such preliminary considerations, since we 
cannot be too careful in determining all the conditions likely to affect the 
results of agricultural experiments. If we wish to give true scientific 
exactness to the' results, it is necessary to avoid the sources of error of every 
sort which are so numerous in biological researches. 

Liebig was the first- to formulate clearly the role of water. He stated 
the function to bo twofold. It is a food material and also an assistant to the 
growth of plants.f The protoplasm of the cell, as well as the cell walls, 
contains a certain amount of water. In other words, water is an integral 
part of the cell in certain definite proportions. These proportions must be 
maintained or the plant suffers. 

As water is furnished the plant by the soil, we shall discuss consecutively 
the two following points : Water of the soil and water of the plant, adding 
finally some suggestions relative to irrigation. 


Water in the Soil. 

Water acts in three different ways. It exercises a physical action and is 
at the same time a chemical and a biological agent, the nature of its action 
varying with the quantity present. 

The soil receives water by precipitation and by absorption. It looses it 
by evaporation and drainage. The difference behveen the loss and gain 
constitutes the reserve for the use of plants. Many methods have been 
proposed for the estimation of the extent of this reserve, among others by 
Maurice de Geneve (1797), Gasparin (1822),+ and Pagnoul (18S0).§ The 
method of the latter consists of direct weighing or measuring in the case of 
small plants. A method proposed by Director Bisler,|| of the Agronomic 
Institute of Paris, consists of measuring the flow from drains a given surface 
of land and comparing it with the water which falls upon the same surface, 
as shown by the rain-gauge. Knowing the amount of drainage and the water 
content of the soil, the amount of evaporation may be calculated. In order 
that this method may be reliable it is necessary that no other water than 
that falling directly upon the surface be measured, also that all the water of 
filtration be collected by the drains. There is one soutce of error — poorly 
drained soils absorb less water than well drained. The water will penetrate 
only where the condition of the interstices allows it to descend and displace 
the air filling them. .Now, it has been demonstrated that drains increase 
the number and diameter of interstitial spaces. The drains offer a means of 
escape for the air which the water displaces and afterwards in a measure 
suck out the water of the soil by virtue of the vacuum which tends constantly 
to form at their upper ends. 

* Ann. Sci. Agron., ser. 2, 1 (1896), p. 410 ; Jour. Agr. Prat., 60 (1896), Nos. 30, p. 
113; 31, p. 151. 

t See also Recherches sur le role physiologique de beau dans la V($g<$tation, Ann. sci. 
nat. Bot., 1895; Modes d’action de l’eau du sol sur la v<$gt5tation, Rev. g£*n. Bot 7 
(1895), pp. 71-138. 

t Gasparin, Cours d’Agriculture, vol. 1. 

§ Pagnoul, Ann. Agron., vol. 7 (1881), p. 20 ; Bui. MeWorologique du Pas de Calais, 

1 $ 80 . 

H Risler, Evaporation du sol et les plantes ; Arcliiv. sci. Biblioth&que universelle, 1879‘ 
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Experiments were made by Kisler on soil cultivated in wheat, clover, 
alfalfa, and potatoes. The gauging of the drain which collected all the 
water was made daily at noon. The number of seconds required to till a 
vessel of 4 or 5 litres was determined, and it was assumed that the amount 
of water collected per second remained constant during the preceding 
twenty-four hours. This is only exact when the drains collect a diminishing 
amount of water for a number of days. Whenever there are heavy rains, a 
number of measurements should be made daily. Eisler’s tables show that 
the average evaporation amounted to 70 per cent, in 1 867 and 1868. Maurice 
de (relieve found it to be 61 per cent, and Gasparin 88 per cent. These 
figures are comparable, and show that evaporation amounts to about 70 
per cent, of the rainfall. These experiments should be carefully repeated 
with different crops upon soils of different chemical constitution, with differing 
inclination and exposure, as well as upon bare soil. The effect of heavy 
rains and long-continued gentle rainfall should also be compared. It is 
probable that very different results might be obtained which might have an 
important bearing on determining the quantity of water to be subsequently 
distributed by irrigation. Just here, at the outset, there is a serious lack of 
precise data. 

Experiments of this character are worthy of especial consideration by 
agricultural experiment stations able to conduct them on an extensive and 
varied scale. The results will he of still greater value if advantage is taken 
of recent investigations relative to the influence of fertilisers upon the move- 
ment of soil water. Numerous investigators, especially Lawes, Gilbert, and 
Warington,* E rank land, Berthelot,t and I)chcrain,+ have undertaken to 
determine from examinations of t ho drainage water the time required to 
render soluble the chemical principles in fertilisers, the optimum economical 
quantity of fertilisers to be used, the loss of nitrates in the soil, &c. There 
still remains much to be learned of the chemical composition of the soil 
solution. The suggestive researches of Schlossing§ made in the laboratory 
should be repeated upon soils in place. The influence of the subsoil upon 
the moisture* of the soil should be considered. The investigations of Pagnoulj] 
are of interest in this connection to both agriculturists and botanists, since 
they deal with the effect of different soils upon the spontaneous geographical 
distribution of plants. Here is found a key to the preferences of certain 
plants for particular soils. The ideas advanced concerning this question 
have been far from satisfactory, and it is suggested that the analysis of the 
drainage water will materially aid in its solution. 

In general the amount of water retained by a soil depends upon its physical 
texture and chemical composition. Near the surface there is ordinarily 
found from 25 to 65 per cent, of water in soils in place, although the 
coefficients determined in the laboratory by the method of Schubler give 
about 50 per cent. Those numbers are given in terms of weight, but, from a 
biological standpoint, the amount in terms of saturation is preferable. 

Concerning the capacity of soil for water, absorption, evaporation, and 
bygroscopicity the conclusions of Wollny*f are as follows : (1) A compact 
soil loses more water by evaporation than a loose one, because the capillary 
spaces are smaller in diameter and more oasily conduct to the surface the 

0 Warington, Jour. Roy. Agl. Soc., 17 (1881), p. 241. 

+ Compt. Rend., 105 (1887), p. 690. 

$ Dehtfru-in, Ann. Agron., 16 (1890), p. 337 ; 17 (1891), p. 49. 

8 Compt. Rend., 63 (1866), p. 1007 ; 70 (1870), p. 98. 

li Aim. Agron., 7 (1881), p. 21. 

M Forscli. geb. agr. Phys., vol. 5, p. 1. 
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water in the deeper layers. On this account the surface o£ a compact soil 
remains moist longer than a loose one. (2) A compact soil has a greater 
capacity for water than a loose one, although it is less permeable ; the 
capillary spaces are smaller, the number of water pores are increased, and 
the penetration of water into the subsoil is hindered. (3) A compact soil 
offers more water for the plant than a loose one. When it is desired to 
increase the capacity of a soil for water it must be made more compact.* * * § 

The susceptibility of soil to drought is represented by the proportion 
between the water lost by evaporation and the maximum weight of water it 
is able to hold. Schlossingf has pointed out the important facts that the 
size of the soil particles and the degree of humidity exert an influence on the 
amount of water transported toward the surface. The fineness of the 
superficial layerj also modifies evaporation. 

It is apparent that the greater the coefficient of evaporation the less the 
water capacity of the soil. The capacity for water varies directly as the 
hygroscopicity. The hygroscopic capacity and the tension of the water 
vapour varies with the size of the soil particles, being greatest where the soil 
particles are largest. The following table§ shows the coefficients of absorption, 
hygroscopicity, and evaporation for various types of soil : — 

Coefficients of Absorption, Hygroscopicity, and Evaporation in Soils. 
Absorptive capacity — 

Sand 25*0 

Clay 40*0 

Lime 70*0 

Garden soil 89*0 

Humus ... 190*0 

Coefficients of hygroscopicity — 

Calcareous sand 1 *5 

Garden soil 26*0 

Clay 17*5 

Humus 60*0 

Coefficients of evaporation — 

Sand 90*0 

Fine garden soil 80*0 

Lime 65*0 

Clay ... 35*0 

Humus 20*0 

To Bum up, water is a physical agent which modifies the texture of the soil 
and influences its aeration, density, cohesion, <fec. Water also acts chemically 
upon the constituents of the soil. In aerating the soil it at the same time 
introduces ammonia and carbon dioxide, two essentials to fertility, which 
facilitate the solution of the organic and mineral materials necessary to the 
plant. The organic materials are rapidly destroyed by the oxygen of the air 
and the nitrogenous matter is transformed into nitrates, which are partly 
absorbed by the plant. The mineral constituents undergo modifications no 
less important. Phosphate of lime is dissolved and the silicates are decom- 
posed by the water charged with carbon dioxide. 

It is possible to conduct interesting experiments on this action of water by 
analysing at different times the solutions which exist in irrigated soil. By 
systematically repeating these analyses through a series of years it will with- 
out doubt be found that irrigation water exerts a steadily diminishing power. 

* Edmond Gain, Precis de Chimie Agricole, p. 57. 

f Enclycl. Chimique de Fr£my — Chimie Agncole. 

$ Chabaneix, Influence de l’ameublissement superficial sur l^vaporation. 

§ Edmond Gain, Rev. g6n. Bot., 7 (1895), p. 123. 
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Water is not only a solvent which sets free certain oxides, alkalies, phos- 
phoric acid, and silica, but is a vehicle for the fertilizing elements intended 
for the roots of plants. Water, therefore, is essential to the utilization of 
fertilizers. A soil responds very differently to chemical fertilizers under 
different conditions. The fertility will be considerably increased if there be 
enough water present to act as a vehicle of the fertilizing substances, while 
there will be little improvement if the soil is subjected to an extreme drought. 
Moreover, for certain fertilizers too abundant irrigation is injurious in that 
the fertilizers are washed into the subsoil. The natural fertility of the soil 
may also be exhausted by irrigation. 

There is need of experiments to show the fertilizers best adapted to dry 
soils and to moist or irrigated soils. 

The experiments of Laws and Gilbert, reported by Peherain,* illustrate 
this point. An average of 1*83 metres of water falls at Rothamsted during 
April, May, and June,+ but in 1870 the rainfall for that time was only 76 cm. 
The harvest of hay was very light on the soils without fertilizers, and also on 
those which received phosphates and salts of ammonia. There was a smaller 
deficit oil the plats that had received nitrate of soda, as the following table 
shows : — 

Effect of Fertilizers on yields in dry and normal seasons. 


! 

Yield of hay per hectare. 


Fertilizer used. 

1870 

(dry year). 

1 Average, 

14 years. 

Deficit. 

No fertilizer 

Kg. 

725 

K g- 

2,771 

Kg. 

2,046 

Mineral fertilizer, no nitrate ... 

3,625 

6,527 

2,902 

Mineral fertilizer and nitrate of soda } 

7,000 

7,250 

250 


Prom this it appears that the deficit was almost nothing for the*soils receiv- 
ing nitrate of soda. Under its influence the plants are enabled to send down 
roots to take some of the water from the Bubsoil, which is usually moist even 
in years of extreme drought. Prance experienced in 1892 and 1893 two 
seasons of prolonged drought, and all experiments showed that the subsoil 
always retained considerable water at a depth which was readily accessible 
to deep-rooted plants, such as wheat. J 

At Rothamsted, in 1870, on the meadows which we have just mentioned, 
the following data relating to moisture in unfertilized soil were obtained : — 
At depth of 22 cm., 10 8 per cent. ; 44 cm., 13 3 per cent. ; 66 cm., 19'2 per 
cent. ; 88 cm., 22*7 per cent. ; 110 cm., 24*2 per cent. 

This indicates that, in the case of drought, plants will not perish if they are 
able to develop roots which descend to a sufficient depth. They are not 
likelv to suffer even on a plot without fertilizers if their roots descend to a 
depth of 66 cm. In Boils rich in nitrates, plants have roots 1’3 metres long, 
ana through these they take up large quantities of water from the subsoil, 
which may contain 25 per cent, moisture at this depth. Por this reason, as 
well as because they are washed out of the soil in a wet season, nitrates are 
most effective during rather dry seasons. 


* Chimie Agricole, p. 665. 

t Lawes and Gilbert, Ann. Agron., 1 (1875), pp. 251, 551. 
£ Compt. Bend., 1892 and 1893, May to September. 
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Warington* * * § has shown the comparative value of ammoniacal nitrogen and 
nitric nitrogen on dry soils, moist soils, light sandy soils, and marl soils. A 
dry soil is influenced to a somewhat greater degree by the nitrates than by 
ammonia salts, while the converse applies to moist soils. Warington’s results 
were as follows : — 


Action of Nitrate of Soda and Ammonia Salts in Dry and Wet Seasons. 

Fertiliser used. 

Harvest of wheat at Woburn. 

Dry season. 

Wet season. 

Nitrate of soda 

Ammonia salts 

i 

Hectolitres. 

23*45 

28*86 

Hectolitres. 

31 *57 

23 56 


It is unnecessary to multiply researches on this point. It is evident that 
as regards fertilizers there is an opportunity for selection with reference to 
special conditions which will greatly increase the profit from their use. 

The results of fertilizer experiments must not be accepted as infallible. 
Duclauxf has said that the “ meteorology of a region influences the vegetation 
more than the geology,” and we believe that under different climatic influences 
fertilizers will give different results. 

The life of a plant is in effect the resultant of a number of physical con- 
ditions acting in conjunction. For example, the action of water will not be 
the same during a hot and a cold season nor in a moderately cold temperature 
and a tropical region. The exact knowledge of the influence of water on the 
phenomena of vegetation, therefore, requires a comparative study of this 
influence as affected by such factors as temperature, light, fertility of soil, Ac. 

The fertilizing substances arc partially absorbed and retained by the soil 
and partially dissolved. It is known that drainage water carries off only a 
amall portion of potash, the quantity thus removed being least in well- 
manured soil. The potash is retained not only by the humus but also by the 
clay colloids. With an excess of water in the soil the solvent action is largely 
increased, as shown by the experiments of Gasparin and Berthelot and Andre. 
While the soil, therefore, may contain large quantities of soluble potash it is 
retained with such energy that enormous quantities of water are necessary 
to dissolve it. The solubility of the potash is greatly increased if some 
sulphate such as gypsum is added to the soil. 

WayJ has shown that the quantity or ammonia absorbed by a soil is nearly 
constant when the solutions present have the same concentration, but that 
the force with which the soil absorbs alkalies varies with the concentration 
of the solutions. Brustlein§ has shown that soils are not able to remove 
alkali completely from its solution in water. These solutions circulate to a 
considerable extent in the soils without undergoing decomposition. This 
explains how water brings to the plant the chemicals needed in very great 
dilution. Potash and ammonia are easily retained as carbonates by the soil, 
but less readily in the form of sulphates. 

When a solution of acid phosphate of lime comes in contact with sand, a 
portion of the phosphate is rapidly absorbed; but absorption is not complete 


* Ann. Agron., 15 (1889), p. 213. 

+ Relation enfcre la m6t6orologie et la g<5ographie, Ann. Goog., 1894. 

X Jour. Roy. Soc. Agr. England, 1850, p. 313. 

§ Ann. Cliim. et Phya. , ser. 3, vol. 56, p. 497. 
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for at least twenty-five flays. Still it is believed that there is little serious 
loss of phosphates by drainage following a heavy rain even in sandy soils, 
while with lime and clay soils the absorption is naturally more rapid and 
complete. 

The influence of the water of the soil upon the micro-organisms which play 
a part in the fertility of the soil remains to be mentioned. The experiments 
of Berthelot* * * § show that the nitrogen of the air is fixed through bacteria in 
non-steriliscd soil ; and Hellriegel and Wilfarth, Breal, Schlossing, and 
Laurent have shown that the baetcroids in the root tubercles of leguminous 
plants are able to fix free nitrogen. It is known that the phenomena of 
nitrification takes place in three steps — formation of ammonia, nitrites, and 
nitrate8+ — under the influence of bacteria, yeasts, algse, and the ferments of 
Winogradsky. Bacillus mifcoidcs is aerobic, and able to produce ammonia in 
the presence of organic nitrogen, but it becomes a denitrifier and anaerobic 
when there exists in the soil rapidly reducible substances, such as nitrates. J 

These investigations show that the lower organisms play an important role 
in the fertility of the soil. Water in varying quantity has an influence on 
the biology of all these organisms. Schlossing and M\intz§ have shown that 
nitrification requires a certain amount of moisture, and the writer’s|| investi- 
gations have shown that the vitality o i’Bhizobium legvminosarum is influenced 
by the water content of the soil. For each soil there is an opitum humidity. 
Too great dryness checks or entirely prevents the formation of tubercles. 
Excessive moisture produces an analogous effect, though less marked. The 
writer has shown that the formation of the tubercles begins soon after the 
development of the plant, and it is therefore of the highest importance to 
furnish the young leguminous plant with sufficient water. 

As regards the variations in ammonia formation with varying proportions 
of water, it would appear a priori that the results should be analogous to 
those cited in the case of nitrates. 

We think the time has arrived to study with greater care the absolute 
value of the different optima which are recognised in biology. It is well 
known that there are optima of temperature, of light, of plant food, and of 
humidity with which to realise the best possible growth of the plant, but 
only in rare instances have the values of these optima been definitelv fixed. 
It h as been considered sufficient if wo knew the optimum temperature for 
germination of our cultivated plants. 

Water in the Plant. 

The water of the soil penetrates the plant, being drawn in through osmosis 
and the aspiration resulting from the transpiration of the leaves. Transpira- 
tion assures an exit for the greater part of the water absorbed. The amount 
of water in the interior of the plant therefore depends on the relative intensity 
of absorption and transpiration. If the water taken in by the plant diminishes, 
that given off will also diminish, but more slowly and in less amount. There 
is then produced a kind of dehydration, which, through the organic balance, 
tends to increase the osmotic entrance of water for the re-establishment of 
the equilibrium of concentration of the internal solutions. If there should 

• Compt. Rend., 101 (1885), p. 775 ; 110 (1890), p. 558. Ann. Cliim. ct Phvs., ser. 6, 
vol. 11, p. 375 ; vol. 16, p. 490. 

t Edmond Gain, Precis de Chimie Agricole, p. 74. 

X E. Marchal, Production de Pammonia dans le sol, 1S94 (E. S. R., 5, p. 614). 

§ Schlossing, Encycl. Chunique de F veiny — Cliimie gene rale (nutrition de vogetaux). 

!l Rev. gen. Rot., 7 (1895), p. 123. 
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happen to be at the time a lack of water in the soil, the normal hydration of 
the tissues is not sustained, and we say that the plant suffers from drought. 
On the other hand, transpiration being excessive and absorption limited the 
equilibrium of the sap current is disturbed, resulting in a temporary drying 
up, which becomes permanent if the cause persists for a long time. The 
on the other hand, suffers from excess of moisture, because there is a 
ack of aeration of the underground system. Certain plants are specially 
adapted morphologically to resist drought and to maintain a constant pro- 
portion of internal moisture. This adaptation consists in the provision of 
morphological mechanisms, which are designed to prevent too great variation 
in transpiration, as is admirably shown in desert plants, which, as a rule, 
contain a normal amount of water and are not dried out as they appear to be. 
The means employed by the plant to control transpiration are well known, 
but very variable. The leaves are greatly reduced in size, or thickened as in 
fleshy plants, in order to reduce the transpiring surface or to increase the 
reserve water; the stems are gradually liguified, the stomata are placed in 
protective depressions, the greatly developed trichomes form a protective 
screen, the epidermis has a thickened cuticle, the reserve water is stored up 
in special reserve tissues or in the root, which is proportionately developed. 
J. Vesque* has discussed this special adaptation of the plants to different 
water conditions, showing that plants change their structure in order to 
adapt themselves to diminished water supply. 

Another factor which is no less important is the capacity of soil for water. 
For the same proportion of water soils of different natures, as already 
explained, possess different coefficients of hygroscopicity, permeability, and 
liability to desiccation. 

The early experiments of Sachsf show that tobacco suffers when the water 
content of clay soil is 8 per cent, and ot sand 15 per cent. The writer 
has repeated these experiments with many plants in order to settle the 
following questions : (1) Is the power of resistance to drought of a given 
plant the same in different soils ? This question must be answered in the 
affirmative. (2) Is the water content of the soil at the time when plants 
wilt the Bame for all stages of plant growth? No; it fluctuates in such a 
way as to produce a curve. These two questions are interesting to agri- 
culture from the point of view of rational irrigation. 

The following plants become dry and suffer from drought with the given 
water contents of soil : — 

Water Contents of Soils at which different Plants begin to Wilt. 


Soil. 

Phaseolus 

vulgaris. 

Erigeron 

canadensis. 

Lupinus albus. 







Per cent. 

Per cent. 

Per cent. 

Peaty 

... 





10 ‘60 

9-40 

11*10 

Clay 

... 





9*58 

7‘78 

11*35 

Humus 

... 





5 92 

6‘83 

6*95 

Lime 

... 





2 90 

4*25 

5*23 

Garden 

... 





1*88 

2*40 

2*91 

Sand 

... 

... 

... 



0*35 

0*48 

0*75 


* Anatomic des tissus appliqu<$e a la classification des plantes, Nouv. Archiv. du 
Museum, n. ser. 4 and 5. L esp&ce au point de vu de l'anatomie compare, Ann. soi. nat* 
Bot., ser. 0, Vol. XIII. Numerous papers on the role of water, Ann. sci. nat. Bot. 

+ J. SachB, Physiology of Plants. Translated by H, Marshall Ward, 1887, p. 258. 
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The writer would urge agricultural experiment stations to make experi- 
ments analogous to these with different cultivated plants. The following 
plan is suggested : Establish a series of experiments on typical soils and on 
the mixed soils which are found at the stations. In order to eliminate the 
influence of the subsoil, use pots about 80 cm. in diameter and about 80 cm. 
in depth. Large barrels cut in two serve the purpose well. Bore five or six 
holes of about 4 cm. in diameter in the bottoms for aeration, and place the 
tubs in holes in the ground upon supports about 20 cm. in height, so that 
the edge of the tubs will be about on a level with the surrounding soil. Eor 
each plant experimented with two series of ten pots each will be required. 
In the first pot place clay soil, in the second lime, in the third humus, in the 
fourth clay, in the fifth peat soil, in the sixth garden soil, and in the seventh, 
eighth, ninth, and tenth mixod soils. The two series should give the same 
results. If they do not a possible error is indicated. Many experiments 
may be made during the year with different varieties of the principal cereals. 
If it is desired to study five varieties of wheat, 100 pots will be required. 
The plants should be studied from the two points of view Btated above. It 
is necessary to note the point at which wilting occurs during , each stage of 
growth, taking samples of soil and determining moisture for this purpose. 
The exact state of drought which causes positive injury to the plant should 
also be determined. 

By watering plants wilted to different degrees, and at successive periods 
of vegetation, it may be possible to establish morphological characteristics of 
the highest interest. It may thus be shown how a plant is affected under 
the influence of alternate drought and humidity, and now plants behave upon 
different soils, as well as what it the result of permanent and excessive 
drought or humidity, and of judiciously combining drought and humidity. 
The author has conducted general experiments along this line, and it may 
be of interest to discuss the conclusions from this work in its agricultural 
bearings. 

In order to apply these conclusions to agriculture it is necessary to know 
what cultivated plant is to be especially studied, i.e., whether a cereal, a 
forage-plant, or a tuber-bearing plant. It is possible to deduce a correct 
rule of irrigation based upon a curve showing the water requirements of the 
plant under consideration for each period of its growth, but there is a con- 
siderable difference between the necessary water which a clay soil and a 
sandy soil must possess to prevent plants from drying out and dying from 
drought. In the author’s experiments it was found that clay soil requires 
more than 11 per cent, of water to prevent lupins from perishing, while 1 
per cent, suffices in a sandy soil. The hygroscopicity of sand being practi- 
cally nothing, the water which is found in a sandy soil is all available for 
the plant. In other words, in a clay soil there is from 10 to 11 per cent, of 
moisture which is not available to lupins, since about 10 per cent, is retained 
by the hydroscopic action of the soil. For different plants this amount 
varies, being 11 per cent, for lupins, 7*7 per cent, for Erigeron, and 9 0 per 
cent, for beans. These variations are as great for different soils as for 
different plants. 

If K represents the capacity of the soil for water, a the hygroscopic water 
of the soil, the maximum amount of water available to plants per 100 gm. of 
soil will be Q = J5T— a. It is this value of Q which is of great importance 
from a biological standpoint in experiments on the rdle of water in the 
physiology of a given species of plant. It will be found that a varies from 
0 to 15 and perhaps more. It is apparent then that it is important to know 
the value of this factor for different species of plants, since it determines so 
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largely the value of Q. In general the soil should not be saturated, but 
ought to contain about - of iT, and in rational irrigation the effort should 

1 K 

be to realise the optimum value of - which in this case is Q + a = — As 
1 n n . 

already observed, the proportion of water in the soil which is not available to 

the plant should be determined. 

In a locality which receives a certain average rainfall and is subject to a 
period of drought, the same species of plant will show different conditions 
of growth according to the nature of the soil. In humid countries, such as 
Ireland, those soils which contain most silica are regarded as best for wheat; 
and in dry countries, such as Italy, those which contain most alumina. The 
sandy soil does not draw up or retain moisture, which is not needed in the 
north, while the alumina conserves the somewhat deficient moisture of the 
southern region. 

There is an evident relation between the quantity of water which circu- 
lates in a plant and the dry matter elaborated. This relation is as yet little 
understood. Deherain, repeating the experiments of Haberlandt, has found 
that 1 kg. of dry substance is elaborated by a plant on an unmanured soil 
for every 680 kgs. of water transpired by the plant, and for every 220 kgs. 
of water upon the same soil when manured. Wollny has also studied this 
question on manured and unmanured soils. Hellriegel has found that there 
exists an optimum for the production of dry matter in plants, and that the 
product varies according to the amount of moisture. Eepresenting by 100 
the quantity of water necessary for a complete saturation of the soil, 
Hellriegel found that the production of dry matter in barley varied with 
different water contents of the soil as indicated in the following table : — 

Dry Matter in Barley on Soil with different Water Contents. 


Moisture in the 

Yield in dry material. 

Soil. 

Grain. 

Straw. 

per cent. 

80 

877 

9-47 

GO 

9% 

11-00 

40 

10-51 

9*64 

30 

9-73 

8-70 

20 

7-75 

5*50 

10 

*72 

1 -80 

5 


*12 


The table shows that the optimum humidity is not the same for grain and 
straw. These results show that in the case of two soils, the one containing 
30 per cent, and the other 60 per cent, of water, more grain would be grown 
on the first plot than on the second. 

If experiment stations would conduct upon a large number of plants the 
experiments described above, results of great practical value would be secured. 
For example, with two dry soils containing from 10 to 15 per cent, of water 
and capable of irrigation, what should be the method followed ? Will it be 
necessary to continue a humidity of 60 per cent, during the entire period of 
growth ? The author’s experiments show that there are many possible ways 
in which to secure a maximum yield. To give water to a plant at the proper 
time after a Blight drought gives better results than maintaining a permanent 
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optimum humid ity. Periods of relative humidity and drought are in general 
very advantageous to plants, and the number of land plants which require a 
permanent humidity for maximum production is very small. It may be 
assorted as established that (1) for a given plant an interruption, however 
short, during a dry period proves very beneficial, and (2) some plants which 
require a certain amount of humidity during one period are able to resist 
drought to a considerable degree during the following periods of their 
growth. The results of numerous horticultural experiments prove this 
statement. 

The different organs of the same plant vary in their requirements. The 
optimum humidity for the individual, therefore, is not the same for all stages 
of growth, nor for each organ of the plant. Not only has each part of the 
plant certain characteristics peculiar to itself, but at a given time different 
organs of the same plant are in different stages of development. 

It is thus seen how extensive is the field of investigation in this line. 
Therein need of investigation of such questions as the following : With a 
given species of plant in a given soil what amount of moisture must be 
supplied during each stage of growth in order to obtain the best result for 
each plant organ ? For example, for sugar beets in a clay-lime soil how 
much water must he given during the three months of growth in order to 
secure the maximum production of foliage or in order to obtain the maximum 
amount of sugar ? 

The general formula which is given above may serve to suggest a large 
number of practical experiments. To determine a question of this kind it 
is simply necessary to make comparative cultures in the open soil and iu 
pots. The effect of different moisture conditions is noted — resorting to 
chemical analysis if it is a question of determining the constituents of a 
plant, or simply weighing the products if only to establish the gross returns. 
The following is an important question which may thus be studied : What is 
the proportion of crude and digestible fibre obtained by different methods of 
irrigation applied to plants in natural meadows and to the same plants in 
artificial meadows? This question is of vital importance to the rational 
feeding of animals, since it permits a comparative valuation of forage-plants 
grown under known conditions. 

The proportion of the internal water influences not only the dry weight of 
the final product, but also modifies completely the chemical nature of certain 
of the elaborated materials. This iniluenee should be the subject of further 
study. If a plant is grown under different moisture conditions, it will be 
found that the relative quantity of certain intermediate products will also 
differ. The production of glucosids, tannins, essential oils, fats, alkaloids, 
and colouring material is particularly influenced by drought and moisture.* 
The production of sugar and organic acids in the fruit and in the sap also 
varies under the same influence. The author’s analyses have shown that the 
production of chlorophyll is different upon dry and wet soils, a fact which 
explains many other variations in the elaborated materials of the plants. 
Illustrations of the above facts are found in the experiments of Lawes and 
Gilbert, Dehcrain, and Lechartier on the comparative chemical composition 
of cereals and potatoes during dry and wet years. According to Dehcrain 
the spikes of oats contained 12 37 per cent, of nitrogen in 1870, a dry year, 
and only 650 per cent, in 1878, a very wet year, the conditions being other- 
wise the same. 


0 E. (Jain, Sur la mu tic re colorunte des organes souterrains, Bui. Soo. Bot., France, 
40 (1893), p. 9o. 
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In comparative experiments with tobacco, Mayer* studied the influence of 
water upon the production of nicotin, and found that the more moist the soil the 
less the nicotin. The percentage of nicotin in dry matter of tobacco grown 
on three soils containing different amounts of water were as follows : In the 
first, 2*7 to 3T per cent. ; in the second, 1*45 to 1*75 ; and in the third, 1*05 
to 102. The total dry matter varied with the nicotin content, but not pro- 
portionately. This indicates that without injuriously affecting the growth 
of the plant the formation of nicotin may be greatly reduced. In the tubers 
of artichokes the content of potash and phosphoric acid is greater in moist 
than in dry years. f In a dry year the leaves are rich in phosphoric acid, the 
amount in the tubers being proportionately small. 

For each period of growth of an organ of a plant, therefore, there is a 
certain definite portion of internal water necessary for normal and healthy 
condition, the same being true for each stage of development of the entire 
plant. Water produces in the organ or plant under consideration a state of 
turgescence and normal hydration. This turgeseenee is produced in each 
vegetative stage by variable proportions of water, as has been shown by the 
author’s investigations as well as those of Gelesnoff, J Sorauer,§ and Jumelle.|| 
The study of the variation in the water content of plants is necessary, 
therefore, in order to determine how water may be most economically and 
advantageously distributed by means of irrigation. From the results of his 
experiments the author has been able to draw curves for the development, 
respectively, of the hypocotyle, cotyledons, root, stem, and leaves. He has 
also studied the development in general of the entire plant. These curves 
are based on the proportion between dry weight and total weight of each 
organ at different periods of growth, noting also the duration of the different 
stages of growth. 

The root usually presents a weakened condition at the flowering period, at 
which time there is a transfer of substances towards the flowers. This 
weakening remains for a considerable time and is especially marked if the 
plant is upon a very dry soil. If, after flowering, the root is furnished with 
an increased supply of moisture, the period of growth is stimulated and pro- 
longed. When the root prematurely dries, the vitality of the entire plant is 
soon checked. 

Hoots play a role in regulating the water content of the aerial part. If 
the quantity of dry weight tends to become too great, the root furnishes the 
water necessary to establish equilibrium in the aerial portions of the plant. It 
is interesting to note that plants well adapted to withstand drought are never- 
theless likely to profit by a supply of moisture. This is true of buck-wheat. 

If the proportion of the water of the root be compared with that of the 
stem it will be Been that (1) humidity favours a general development of the 
plant in weight, and (2) the influence is greatest on the aerial part of the 
plant. For two stems of the same weight there will be the greatest develop- 
ment of the root in a dry soil. 

The most active growth in a plant precedes slightly the flowering period. 
A more or less abundant supply of moisture favours this growth to some 
extent, but in any case at the time of flowering the water content of the 
plant is approximately the same for a given species whatever the water supply. 
The flowering period is a time of unusual transpiration, which produces a 

*Landw. Vers. Stat., 38, p. 453. 

+ Ann. Agron., Feb., 1892. 

X Quantity et repartition de l’eau dans les organes des plantes, 1876. 

glnflnenoa de Tabondance ou du manque d’eau, Bot. Ztg., 1878, p. 14. 

11 Sur le developpement des plantes annuelles, Eev. g6n. Bot., 1889. 
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diminution in the proportion of internal water. This is a very critical period, 
in which desiccation may go so far as to arrest assimilation and completely 
check the increase in weight. If the plant is furnished with sufficient water 
to carry it over this period, not only will its vitality be continued during 
fruit bearing, but ordinarily it will push out new branches and new leaves, 
the action of which may be prolonged a considerable time after the period of 
flowering. The beginning of flowering is, therefore, a critical period which 
decides the weight of the final product, the fresh and dry weight doubling in 
a very short time. Internal desiccation, however slight, is an obstacle to 
this growth and influences the maximum product of the plant. 

Considering now the phenomena of growth as distinguished from increase 
in weight, we see (1) that although a saturated soil produces a rapid swelling 
of seed, germination is generally checked, principally on account of a lack of 
aeration in the soil ; (2) that a soil which is about half saturated greatly 
favours germination ; and (3) that a dry soil in which there is sufficient water 
to cause the seed to swell, hut in which that removed by evaporation is not 
restored, gives a germination almost as rapid as a semi-saturated soil, but the 
subsequent growth is considerably checked through lack of water. When, 
therefore, the optimum conditions are departed from, growth is generally 
checked, but to varying degrees. Plants which resist humidity well, or 
which are somewhat indifferent, have a high optimum. Those plants which 
suffer from humidity have two possible obstacles to growth, since their healthy 
condition is affected by excessive moisture as well as by excessive drought. 
For such plants as cucurbits, castor beans, and maize, the optimum of 
humidity is not very high, and their growth is checked to a considerable 
degree if the optimum is exceeded. Attention is here directed to a previous 
paper by the writer,* in which the capacity and duration of growth of 
different: organs under the influence of varying humidity is discussed. It is 
there shown that flowering is retarded by dry soil or humid air and hastened 
by dry air and humid soil. 

As regards increase in weight, the author’s experiments show also that 
humidity, and especially excessive irrigation, is very harmful to plants intended 
for seed production. On wet soils the seeds are somewhat more numerous, 
but smaller, and subject to rapid degeneration. Dryness of the soil, in com- 
pelling the individual to grow slowly and by decreasing considerably the 
number of its descendants, strengthens the species and protects it against 
external influences causing variation. 

The same conclusions were reached relative to tubers. Excessive moisture 
weakens the race while apparently favouring the individual by increasing its 
growth. The tubers are heavier, but are less perfect than those which are 
produced under drier conditions. 

Practical Applications. 

According to King,f after a rain, soil to a depth of a metre and a half, 
contains about 6,000 tons of water per hectare, the greater part of which is 
carried off bv evaporation. Cultivation is very efficacious in preserving this 
water. Professor King determined on April 28 the quantity of water con- 
tained in two contiguous soils, afterwards ploughing one of them. Seven 
days later the water content was examined to a depth of 1*2 metres. The 
ploughed soil had lost from the upper 30 cm. 115 tons per hectare, and there 

* Recherches sur le rOle phyaiologique de l’eau dans la vegetation, Ann. sci. nat. Bot., 
ser. 7, 20 (1895) ; E.S.R., 7, p. 366. 

t Wisconsin Sta. Epts. 1891, p. 100; 1893, p. 184 (E.S.R., 4, p. 122; 7, p. 565). 




96 


The Physiological Bole of Water in Plants. 


was a gain of the same quantity of water for the succeeding 90 cm. The 
unploughed soil, on the contrary, to a depth of 12 metres, had lost 495 tons 
of water. Spring ploughing, therefore, conserves the humidity necessary for 
plants, hut although this ploughing is very efficient, harrowing and scraping 
poorly done is not. Harrowing which simply scratches or furrows the surface 
without covering it completely with loose soil increases evaporation rather 
than reduces it. On the contrary, a layer of dry soil 2 cm. deep greatly 
reduces evaporation. 

When a given soil produces vigorous plants whose transpiration is very 
active, and young plants whose organs are less developed, the roots of the 
first will take up for themselves the humidity of the soil with greater force 
than those of the second. If the soil does not contain sufficient water for 
"both, the weaker will suffer. Thus is the case with clover seeded with wheat 
in the autumn, which suffers in a dry spring, while clover seeded alone makes 
good growth. 1 armors continue to sow their forage seed with cereals under 
the mistaken idea that the cereals are beneficial as a shade. If ihev would 
seed their forage plants alone, they would not only secure a greater yield but 
in dry countries they would stand a better chance of producing a crop. 

This also explains certain facts relative to the irregular production of seed 
of the same kind of plants. The stronger plants take from the others the 
moisture and the fertilizers hold in solution, and are thus enabled to produce 
more perfect seed. This is also the case with trees in a field, which are well 
known to injure plants cultivated about them. Weeds injure cultivated 
plants in the same way. In view of these facts it would be interesting to 
investigate from a practical standpoint the effect on the total product of 
sowing crops together and cultivating one crop between the rows of another. 
An attempt should be made to determine by experiment the proportional 
reduction in the yield of one group of plants growing in the same soil with 
another, as, for example, legumes cultivated with cereals or between rows of 
potatoes. 

Opinions are very diverse as to the cause of the efficiency of water 
employed in irrigation.* Some claim that the fertilizing action is clue 
entirely to materials held in solution, and that water for irrigation should he 
turbid and impure, while others maintain that clear water produces the best 
results. It is known that the quantity of carbonic acid contained in water 
and its temperature modify the fertilizing action to a very great degree on 
different soils. 

Prof. lion n at has shown that upon clay soils abundant rains which 
thoroughly saturate and flood the soil may advantageously take the place of 
fertilizers. In dry seasons fertilizers remain without effect in the soil, and 
in most seasons no fertilizer is able to supply the fertilizing effect of rain. 
Water dissolves the elements of the soil which are necessary to the growth 
of plants. In well-manured, high, sandy soils the abundant spring rains 
wash out the soluble materials, such as nitrate of soda and guano. Pure 
water may be beneficial on some soils but injurious to others. Water charged 
with fertilizing elements is a valuable agent in fertility, but it must not be 
forgotten that on well-manured soil it may carry off more than it brings to 
the soil. This is the case when sewage waters are applied in excessive 
amounts. Voeleker has called attention to the presence of nitric acid in 
many waters suitable for irrigation. He insists on the necessity of studying 
the natural causes of loss through filtration of the fertilizing materials. In 

* On irrigation : A lecture by Prof. Voeleker (Jour. Roy. Agl. Soc. of England, 1807, 
p. 464 ). 

t A. llonna, Chimie appliqiuSe k Tagriculture. 
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intensive cultivation the art consists in preserving the fertilizing materials 
as much as possible at the surface, where they provide for the needs of the 
plant at the beginning of its growth. Voelckcr concludes that in order that 
irrigation with sewage water may be profitable on sandy meadows it will be 
necessary to employ about 20,000 cubic metres of water per hectare in 4 or 5 
separate applications. Plants which grow rapidly make use of the fertilizers 
about them ; but, on the other hand, cereals and truck crops are not aide to 
receive large quantities of water throughout the entire year. Green plants 
produced by sewage water arc not as nutritious as those grown on meadows 
irrigated with pure water.* 

It is not a question of storing up fertilizing matter in the soil, but of 
rapidly disseminating it through the soil by means of the water. Experi- 
ments by Yoelcker on the absorbent power of different soils on dilute 
solutions of ammonia, phosphates, and potash confirm this conclusion. 

Eonna showed that meadows in England had been irrigated with water 
containing a large amount of lime with admirable results. It is only neces- 
sary to avoid such waters as come from peaty or marshy soils, since ordinarily 
they are charged with sulphate of iron. 

It is not necessary for us, in a general dissertation, to go into details as 
to the quantity of water required for irrigating under each method of culture. 
The quantities vary according to the meteorological conditions of the regions 
under consideration. In the south of E ranee about 10,001) cubic metres of 
water per hectare arc required for six months’ irrigation. Nevertheless, we 
are guided somewhat by experience, and give to the agriculturist as a basis 
the following general curve based upon the results of experiments: — 



This curve is intended to indicate for plants of ordinary habits of growth 
the optimum amounts of water in the soil at different stages, the amounts 


* Third Report of the Commission for inquiry into the best mode of distributing the 
sewage of towns, p. 48. London, 18 (k>. 

[This matter has l>een referred to in the Ayrknltural Gayftc in discussing the 
methods adopted by Chinese gardeners. — En.J 
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being stated in percentages of saturation. It will be noted that the curve is 
characterised by a regular alternation of humidity and relative drought, as 
already explained.* Prom the point of view of legislation and co-operative 
societies for irrigation there is, at least in Prance, a serious difficulty in the 
use of this curve. The farmers necessarily have not the same soils to irrigate 
nor the same crops, and, consequently, there will be a serious complication 
in distributing the water, the demand for which is periodical and not constant. 
Nevertheless, to all those who are personally interested in proper irrigation 
the deductions from our theoretical investigation are commended. The 
application of these suggestions will certainly result in a much more valuable 
product. 


* The experimental basis upon which the curve rests has been discussed at length 
in a previous article by the writer, an abstract of which will be found in E. S. R., 

7, p. 3 66. 
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Entomological I^otes. 

By WALTER W. FROGGATT, 
Government Entomologist. 


The Currant Clear- wing Moth (Sesia tipuliformis). 

Though this little hawk moth was introduced into New Zealand some years 
ago, this is the first record of its occurrence in Australia. Early last 
October one specimen was obtained from a bundle of red and black currant 
twigs, pruned from some bushes growing in the G-overnor’s garden at 
Sutton Forest. 

During an official inspection by Mr. J. II. Maiden he noticed that many 
of the currant bushes were infested with borers, and instructed the gardener 
to forward some branches to the Agricultural Department for investigation. 
Unfortunately it was rather late in the season, and most of them had 
emerged, while many of the branches had been cut off too short and the 
grubs left behind, However, enough specimens of living larva* and pup© 
were cut out to complete their life history. 

This has been a well-known pest to currant growers for many years in 
England. Miss Ormerod says that the eggs are laid early in the summer in 
some crack or crevice upon the bark, from whence the little grub gnaws its 
way into the central pith of the tAvig, remaining in the pupal state until the 
following March. Tne branches examined had the centre tunnelled out, at 
the end of which was found the caterpillar or pupa ; many of the tunnels 
extended for several feet, and eventually caused the branch to wither and die. 

The caterpillar is a dull white creature about half an inch in length, with a 
dark brownish head rounded and slightly lobed, the legs short and cylindrical, 
and the segments of the body distinct but narrow. 

The pupa measures about 5 lines in length. The basal portion is dark 
brown, the rest much lighter in colour ; the apical edge of each of the 
abdominal segments upon the dorsal surface fringed with fine spines, and 
the tip of the abdomen carrying several angular protuberances. 

The moth measures 9 lines across the wings and lines from the head to 
the tip of the abdomen. The antennas are thick, the eyes fringed with fine 
yellow hairs, and the body long and slender, thickly covered and fringed at 
the tip with a flat hair-like brush of long scales. The wings, as its name 
implies, are transparent with the nervures, a band at the tips, and a slender 
one behind, which curves round to the tip, thus enclosing an oval transparent 
patch on the fore wings, and a fine line of black scales along the hind wings. 
As we have no native hawk moth like this species with its distinct black 
colouration and variegated wings, it will be easily recognised when met with 
among the currant bushes, and it is not known to attack anything else. 
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The best preventive for the spread of this moth is for all growers to 
prune off any branches that look sickly, and if they are found to be attacked 
by borers to be sure to cut them off so that the grubs are not left behind, 
and burn them. A great many pests are bred from pruned branches and 
dead trees that should always be destroyed, for as soon as decay sets in, 
many insects, particularly wood-boring beetles, are attracted, either to feed 
upon the withering bark or to lay their eggs in the wood. 

As we know that the moth emerges early in October, growers can be on 
the look out for them at that time, and keep them in check. (See Plate, fig. 1.) 

An Insect enemy (Arma silbellanbergi Conner.) oe the 
Vine Moth ( Agarista glycine , Lcwin). 

The first information I received as to the beneficial habits of this active 
little plant bug, was from a correspondent some three years ago, who when 
sending some specimens for indentification informed me that they had cleared 
his orchard of the larva* of the fig-leaf beetle ( Galeruca scmipullata , Clark), 
which threatened at one time to strip every leaf off his fig-trees. 

Since then this bug has turned its attention to the caterpillars of the vine 
moth which within the last few years have increased with such rapidity in 
our vineyards that they are one of the most serious insect pests our vignerons 
have to cope with ; and this is mainly accounted for by the fact that; from 
some acrid taste or their hairy covering no birds, with the exception of two 
of our cuckoos, which unfortunately are rather scarce birds, will touch them. 
I have frequently taken a handful of these caterpillars and thrown them in 
the fowlyard, but the moment the fowls pecked at them they turned away in 
disgust, and would have nothing further to do with them. 

Mr. Musson writing from the Hawkcsbury Agricultural College says, 
“Could you give mo the name of this bug we have noticed in our garden for 
the last two seasons destroying the vine moth caterpillars.” 

Mr. J. Sherack of Minto says that a great number of their eggs were 
noticed upon the leaves of the vines, and that a number were destroyed 
under the impression that they were the eggs of the moth, until the young 
bugs were observed emerging from them, and since then the bugs have 
increased in numbers and usefulness every season. 

At least a dozen other correspondents have sent in specimens of this bug 
with notes on its beneficial habits, and as these have come from all parts of 
the country it is evident that it is increasing in numbers and activity, and in 
time to come may prove to be a very important ally of our gardeners. The 
Vine-bug ( Arma silbellanbergi) belongs to the order Hemiptera, and the 
Family Scutdlcridi ?, bo many members of which are destructive to fruit, 
sucking up the juices in the same manner that this one attacks the caterpillars. 

It measures half an inch from the tip of the head to the end of the body, 
and is of a general greyish-brown colour, with the whole of the upper surface 
thickly interspersed with light yellow spots, which gives it a rather mottled 
appearance ; the margins of the prothorax and the scutellum also light yellow. 
Tne snout comes to a sharp point, with the sides of the prothorax running 
out into angular spines, giving the head and thorax combined a triangular 
appearance ; the sides of each abdominal segment are marked with black, all 
the under surface and legs yellow, and both the upper and under surface 
covered with fine impressed punctures, with the exception of the membraneous 
tips of the wings which fold over each other. The eggs are laid side by side 
upon the leaves, forming a patch of from a dozen to thirty; these eggs are 
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round and semi -trail sparent with a curious cap-like covering on the top witli 
raised points forming a fringe right round ; they are very pretty objects when 
viewed with a lens, and with the curious lid and shining transparent shell 
cannot be easily mistaken for the moth’s eggs. (See Plate, tig. 2.) 

The Vine Moth. 

In the county of Cumberland the first crop of caterpillars were very 
numerous and destructive in October and November, not only eating the 
foliage but also, in many instances, the young grapes. These caterpillars 
which reached maturity formed their cocoons, and emerged as perfect moths 
in February, the caterpillars from their eggs forming the second brood which 
strip the vines after the grapes are gathered. 

The full grown caterpillars of the October or Spring brood crawl down the 
vine and form great numbers of their loose silken cocoons covered with a 
coating of sand round the stem of the vine just above the surface, or more 
frequently round the vine stake, often clustered together like the cells of a 
mud wasp nest; the remainder burying themselves beneath the surface of 
the soil. 

This would be the time for the vignerons to take action, for every chrysalid 
destroyed would mean the death of a moth, and every pair of moths would 
mean the destruction of the unlaid eggs. 

Several of our correspondents have suggested methods of trapping the 
moths, and some, under the impression that they are like butterflies always 
flittering about on the look out for sweet things, have proposed erecting 
among the vines sugared boards, against which the moths would fly and 
he destroyed; but the vine moths are not particularly fond of sweets. 
Their first mission in life is to deposit their eggs, and until this is accom- 
plished they would not be led astray by sugared traps, and after the eggs 
were laid it would be very little satisfaction to catch them. 

The simplest and most effective method of destroying the caterpillar is by 
spraying the foliage of the vines with Paris Green, in proportion of one 
pound of Paris Green to 100 gallons of water, or when making small quan- 
tities, a quarter of an ounce to two gallons of water ; the proportion of Paris 
Green can be increased if not found effective. The vines should not be 
sprayed in the hot sunshine but in the early morning or evening, or in 
cloudy weather, otherwise the foliage may be burnt. 

I should strongly advise a good spraying for the summer caterpillars, as 
from their chrysalids come the moths that lay the eggs, from which come the 
spring brood that do the damage when the young grapes are forming and the 
vine needs all her wealth of foliage. 

Those persons who hand-pick the caterpillars in n vineyard can never 
expect to clear their vines, as every time they go over them the smaller 
caterpillars, upon which the Paris Green acts most rapidly, are left behind, 
and the expense of spraying with this poison, even several times in the 
season, is not to be compared with employing labour to hand-pick them. 
There is not the least doubt that united action on the part of the vine- 
growers would soon keep this at present very serious pest within bounds. 

A Grape-destroying Beetle ( Monolepta diversa, Black!).) . 

lx its native state, this small Chrysomalid beetle is found upon the flowers 
of the dwarf angophora, one of our small “ applS-tree” gums, the flowers of 
which are sought after by so many insects in the early summer. A number 
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of specimens were received from Mr. H. Doherty, of “ Hare field,’* Grenfell, 
with the information that they were found attacking the young grapes just 
as they were setting, and causing a great deal of damage. 

They were afterwards observed upon the peach trees, gnawing the foliage 
and forming little brown lumps upon the tips of the leaves. 

Upon the examination of some of these lumps forwarded with the beetles, 
they were found to consist of a gummy capsule covering a slender yellow 

egg- ‘ . . 

This beetle has the typical form of the genus Monolepta , which contains a 
number of well-known plant-eating beetles ; this is one of the smaller ones, 
hardly more than one-twelfth of an inch in length, having the eyes, antennae, 
tarsi, and apical half of the wing cases black, the rest orange-yellow. The 
best plan to get rid of these beetles when the vines cannot be sprayed is to 
shake them gently on to a sheet spread below ; if this were done early in the 
morning when the insects were sluggish, most of them would fall and could 
be destroyed. 

When upon the foliage of the peach trees, a weak spray of kerosene 
emulsion would destroy both eggs and beetles. (See Plate, fig. 3.) 


The Leaf Case Moth ( Thridopteryx hubnerii , Westwood). 

Ik the early summer months, one often comes across a eucalyptus bush with 
its foliage fairly riddled by the young caterpillars of this case moth, which is 
one of the most plentiful species about Sydney. Each caterpillar is covered 
with its conical little cap, and moves about in a very comical manner by means 
of its protruded legs while it gnaws the upper surface of the leaf. Lift up one 
of these caps and you will find that it is a little silken funnel covered with 
woody dust and minute particles of the leaves, covering a dark-brown grub, 
just like many other little caterpillars ; but some remote ancestor, probably 
finding his hairless, smooth, body was a tempting morsel for prehistoric birds 
or insect enemies, evolved a covering, and his descendants have profited by 
his example. By some means, however, both flies and wasps manage to lay 
their eggs upon the caterpillars ; fully 90 per cent, never get beyond the 
chrysalid state, and it is very difficult to obtain good specimens of the males 
of any of the case moths. The life history of several of our case moths is 
very well known, but as some of our many readers may not know their 
habits, the following notes are given. The female insect, which constructs a 
cocoon exactly like the male, never leaves her case or becomes a perfect 
winged moth ; she reaches a certain size and undergoes an incomplete 
metamorphosis with her last moult, and is impregnated by the male moth 
from a hole at the base of the case, from wdiich, in due course, emerge living 
young, each with a little thread to launch itself on the foliage. When 
keeping the cocoons, one often finds the box swarming with these little 
creatures hanging in long black strings from the maternal case. As soon as 
they find themselves on their food they set to work to cover themselves, and 
are not particular what the material is. I once kept some upon a sheet of 
red blotting-paper, and afterwards removed them to a sheet of blue, so they 
had first a red cap and then a basal ring of blue. 

The male chrysalid, on the other hand, changes into a most active, per- 
fectly-developed moth ; bu£ before the caterpillar changes, it turns round in 
its case after it has securely fastened it at the top to a twig, and pupates so 
that the head is turned down to the tip of the cocoon, from which it can 
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easily make its exit. This moth is seldom met with, for as soon as he 
escapes he dashes off in a most reckless manner, hunting about for his mate, 
and nis life is short. 

It is in the larval state that these moths do the damage to cultivated 
plants, and of late years they seem to have developed a taste for a very 
varied diet. 

In December Messrs. Searl and Sons sent me a number of the young 
cases with the information that they were very destructive to the foliage of 
chrysanthemums in their gardens at Botany. 

Mr. Gorus, of this department, a few weeks later sent a bunch of young 
grapes and foliage from a vineyard at Seven Hills covered with small cases, 
the occupants of which were feasting upon both grapes and leaves. 

Mr. W. Moseley, of Parramatta, brought me some very pretty cases 
covered with fragments of oak leaves, and informed me that a large English 
oak tree growing in his garden was so thickly covered with them that they 
threatened to completely defoliate it in a very short time, if not destroyed. 

When small, and particularly when feeding upon small trees or plants, 
a good spraying with Paris Green, from about 1 lb. to 100 gallons of water, 
would soon clear them out ; while collecting all the large, full-grown cases 
and destroying them before the larva? emerge would save a lot of future 
work where they are plentiful. 


The Elephant Beetle (Orlhorrhitms cijlindrirostis. Fab.). 

About the end of last December a number of these beetles were found 
upon an apple tree in my garden at Croydon, my attention being first called 
to their presence by noticing that a great deal of the bark upon the young 
wood was gnawed off in irregular patches, sometimes nearly right round the 
twig. Upon examining the tree closely for the cause, about a dozen of 
these long-legged weevils were found clinging so closely to the branch while 
they were gnawing at the bark that, in spite of their large size, they could 
be easily overlooked. 

Por the next fortnight I found one or two nearly every day, and then the 
supply ran out. As they are strong- flying beetles they probably found their 
way over from the bush paddocks of Abbotsford or Five Dock. 

In their native state they show a marked preference for freshly-fallen 
timber when the bark is just beginning to wither, and I have often found 
them upon a freshly-cut rail or log before it has been barked ; if thore are 
any about the neighbourhood they seem to find them very quickly. Some 
specimens kept in a building-case gnawed most of the bark off a branch 
placed in with them, and upon the 8th of January one was observed to be 
clasping the twig with the middle and hind legs, with tho long forelegs and 
head hanging downwards moving the tip of the abdomen, which was closely 

E ressed against the bark. When examined next day a small circular pin- 
ole about half a line in depth was found, at the bottom of which was a 
single bright yellow rounded egg. 

When the trees are small hand-picking would be tho simplest method of 
clearing out these beetles, as once their presence is noted they are easily 
found ; upon large trees a spraying of Paris Green would destroy them. 

In Vol. I of the Agricultural Gazette , N.S.W., 1890, the late Mr. A. S. 
OllifE gave an interesting account of this beetle, illustrated with a plate; 
but in that paper it was their larvae that were boring into the wood of the 
orange trees that was noticed, and not the perfect beetles, as in this case. 
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The Cherry Bug (Peltophora picta, Germ.) 

About the end of December, Mr. Gk E. Griffiths, of Rocky River, sent in 
several specimens of this handsome shield bug, which he stated was doing a 
great deal of damage to his cherry crop. 

They were swarming over the trees, and attacked the ripe fruit by piercing 
the skm with their sharp beak and sucking up the juice, causing the cherries 
to rot and fall. 

"When alive the general colour is rich metallic green, but dried specimens 
fade into a bluish duller tint ; the sides and front margin of the thorax, with 
two broad spots on the shoulders, and the under surface red ; upon the wing 
cases are two dull blackish marks on either side ; the legs are variegated, the 
basal half of the thighs and tibia) red, the rest metallic green, with markings 
of the latter colours along the edge of the abdominal segments. The back is 
rounded, the head small, with the thorax coming to a point in front ; the 
thorax and abdomen tapering to a rounded tip. This bug has a wide range 
over the northern parts of New (South Wales and southern Queensland, 
while further north its place is taken by another species of the same genus 
which I have seen in thousands feeding upon the wild figs upon the banks 
of the Burdekin River. 

It would be difficult to catch these plant hugs with a spray without spoil- 
ing the ripe fruit ; the best method to deal with them then would be to 
shake each hunch over a shallow dish containing kerosene and water, or 
spread a sheet under the tree and shake the lot down, killing them after- 
wards. (See Plate, fig. 4.) 


The Peach Motii ( Conogcthes punciiferalis, Gn.) 

Several chrysalids of this handsome little moth, together with the fruit 
attacked, were forwarded by Mr. R. Stobo, of Miller’s Point, who received 
them from Mr. Alexander Campbell, Wooroowoolga Station, Casino, N.S.AY. 

I have never seen the caterpillars, but from the peaches received their 
method of attack is as follows ; — They enter the green unripe peacli close to 
the stalk and feed upon the fleshy part, gradually eating it all out right 
round the stone ; gnaw out a small chamber in the side of the stone, line it 
with a silken web, and pupate. The chrysalids were received upon tin* 
8th of December, and two moths emerged upon thclSthof the same month. 

The moth measures about an inch across the expanded wings, is of a 
general bright yellow colour thickly mottled with fine black spots that form 
a number of somewhat irregular transverse lines towards the tips, but are 
more irregular near the body, which, as well as the thorax, is also spotted. 

The presence of the grubs in the peaches can be detected by the gnawed 
hole and mass of castings loosely hanging together in a silken web round the 
opening. As soon as a withered peach is noticed it should be pulled off and 
destroyed, so that the caterpillars would not have a chance of turning into 
moths. 

The caterpillars feeding inside the peaches could not be destroved with 
any kind of spray. (See Plate, figs. 5 and 6.) 
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^ Simple Fruit-dryer. 


G. WATERS. 

Jlawliehlmry College Orchard. 

Thk accompanying diagram shows a small home-made fruit-dryer that could 
be built by any handy man. Tho frame- work consists of hardwood, and 
the whole covering ot* either tongued and grooved seasoned boards or 
galvanized iron, though the boards are the better, as they do not coil so 



quickly ; but in many cases sufficient iron could be found about a farm to build 
one. The circle, marked A, represents the improvised furnace, made out of 
two oil-drums, taking the rim off one and forcing the one about an inch 
into the other ; one of the tops or lids can be converted into a door. A hole 
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should be made in the end, and a small flue attached and carried above the 
machine, as shown at B. The bottom of the dryer, C, can be made out 
of iron, and should be perforated to allow the heat to rise from the air 
chamber, D. Cleats should be nailed on each side, as shown in figure, to 
slide the travs in and out on. The size of the trays should be 3 ft. x 2 ft., 
and twenty-four of these can be put into the dryer at once. The size of the 
dryer should be about 3 ft. x 4 ft. x 4 ft. inside measurements, arid two 
doors, or, better still, one ; but be sure and have every joint as air-tight as 
possible. This machine, of course, is only for beginners ; but still by it a 
man can learn the rudiments, and, above all, permit a man to experiment at 
a small cost. On almost every orchard a certain quantity of peaches, 
apricots, plums, &c., get too ripe for shipping any distance, and yet are in a 
good condition for drying, and thus can be preserved. 

In our drier district there is, of coure, no occasion to build even a machine 
like the foregoing, as the work can be done more easily and better by simple 
sun-drving. 
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Dubing forty years the ob ject of our researches and experiments with sugar- 
beet has been to find out how to produce the beet most economically, taking 
into account the cost of manures, manner of cultivation, manipulation of the 
beet, and the extraction of its sugar. 

At this present time, more than ever, the problem to be solved in agricul- 
ture is to lower to a minimum the cost of production. It is everywhere the 
same — in the vegetable as well as in the animal kingdom. To the solution 
of this problem we have devoted every energy, encouraged by the conviction 
that this particular agricultural industry must be retained at any price, and 
that the cultivator must go with the times, and choose the beet which 
produces sugar at the lowest cost, or be driven out of the market by his 
competitors. We have neglected nothing that will enable us to obtain 
accurate results. We have not only made innumerable experiments at the 
Cappelle Farm, but have studied the experiences in all other places, regard- 
less of time and cost. We shall go into the development of these questions 
and publish the result in October, but in the meantime we give a resume of 
a series of our experiments. 

These results will excite considerably more interest from tbe fact that they 
are thoroughly reliable, and not only France, but the whole world, will be 
concerned more and more with the question of sugar production. 

We fixed long ago the date of duly 22 for the start of our work, and shall 
continue to follow the same rule, taking into account, however, that this year 
wo have to face a quite abnormal situation, owing to the present very high 
temperatures, and the extreme drought now prevailing. 

Eecollect that our experimental fields are always made with the greatest 
regularity ; the plants are placed at uniform distances, and the most minute 
care is given to them at the necessary times in order to arrive at exact 
results. 

We have, as in previous years, chosen for our weekly experiments four 
different varieties of beet — well defined — which have been studied for a long 
time, and the origin and genealogy of which are perfectly known. In order 
that the results shall be as correct as possible, we take up each time in each 
field 100 beet plants on the same line. In order not to make our tables too 
complicated we only compare the results of this year with those of 1895 and 
1890 (this last year having been a normal one for the growing of beet). 

We give for each of the three years the average temperature of the 
atmosphere and soil, the quantity of rain in millimetres from the sowing- 
time to the sprouting of the seeds, the planting in rows, and the separating. 


•Agricultural Experiment Station at Cappelle, Department du Nord, France. Florimond 

DeBprez, Director. 
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Average Temperature in tlu Shade. 



1890. 

1895. 

189(5 

Month of April... 

8*04° 

8 ‘94° 

7*87° 

,, May 

15*10' 

12*08° 

11*74’ 

,, June ... 

15*86° 

15*78° 

16*40’ 

„ July 

16*20’ 

10*10° 

17.56° 


Average Temperature of the Soil. 

Is95. Depth— 4 in. to Sin. 1890. Depth- 4 in. to sin. 

Last 10 days in April ... 11*92” ... 12*35° Whole of April ... 9*43° ... 9 *2 1 " 1 

Month of May 13*43° ... 14*19° ,, May 13*53° ... 13*75° 

„ June 17*82° ... 18*09° ,, June 1S*17° ... 18*74° 

,, July (to 22nd) 17*05° .. 18*40° ,, July (to 22nd) 19*40° ... 19*18° 

The maximum has often attained 30 degrees at a depth of 4 inches, and 24 degrees at 
a depth of 8 inches, during July. 


Average Rainfall in Millimetre*. 


Month of April 

1890. 

2*28 

1895. 

1 *55 

1899. 

0*99 

,, May 

0*93 

2*20 

0.29 

,, June 

1 *07 

0*94 

1*72 

,, July (to 22nd) ... 

5*11 

2*00 

1 *35 

Compxrison between dates 

of Sowing, 

Sprouting. dr. 



1890. 189.1. 1899. 

Sowing ... ... 23rd April. 22nd April. 24th April. 

Sprouting 15th May. 15th May. 15th May. 

Placing ... ... 28th May. 28th May. 29th May. 

Separating .1 1 th J une. 20th J une. 1 5th J u no. 

Summary of results obtained at the digging up. 22 July. 

Average temperature in the shade during the last week, 17*53 deg. : average rainfall 
during the last week, 0 mm. 0* ; average temperature of soil, 19*71° at 4 in. depth, 
19° at 8 in. depth; 100 successive roots in the same row taken from each experi- 
mental field. 

Field No. 1. 

1890. 189.'». 1890. 

Weight of roots per square metre 0*763 kilos. 0*763 kilos. 0*925 kilos. 

Weight of leaves ,, ,, 2*800 „ 1*538 ,, 1*435 ,, 

Density of juice at 15 J 4*97 7*40 7*80 

Percentage of sugar in juice ... ... ... 9 *70 1 5 * 62 16*12 

Quotient of purity 78*82 85*30 84*95 

Production in kilos per hectare 7,630 7,630 9,250 

Production of sugar per hectare ... 703 kilos. 1,131 kilos. 1,416 kilos. 

Field No. 15. 

ISJM). 1895. IvSiW!. 

Weight of roots per square metre 1*232 kilos. 0*813 kilos. 0*1)88 kilos. 

Weight of leaves ,, ,, 4*396 ,, 1*688 ,, 1*503 ,, 

Density of juice at 15° 4*80 7*05 7*60 

Percentage of sugar in juice 8*96 14*28 15*38 

Quotient of purity 71*80 81*60 83*10 

Production in kilos per hectare 12,320 8,130 9,880 

Production of sugar per hectare 1,043 kilos. 1,103 kilos. 1,443 kilos. 

Field No. 6. 

1890. 1895. 1 896. 

Weight of roots per square metre 1*112 kilos. 0*703 kilos. 0*856 kilos. 

Weight of leaves „ „ 1*442 ,, 1*663 „ 1*375 „ 

Density of juice at 15° 4*60 7*10 7*90 

Percentage of sugar in juice 8*92 14*70 16*12 

Quotient of purity 71*10 84*10 85*40 

Production in kiloB per hectare 11,200 7,630 8,500 

Production of sugar per hectare 950 kilos. 1,004 kilos. 1,301 kilos. 
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Field No. 4. 

1890. 


Weight of roots per square metre 


... 0*800 kilos. 

Weight of leaves , , 


... 1*565 „ 

Density of juice at 15° 

... 

... 7*60 

Percentage of sugar in juice 

... 

... 14*92 

Quotient of purity. . . 


... 80*60 

Production in kilos per hectare ... 

• . . 

... 8,000 

Production of sugar per hectare... 

... 

... 1,133 kilos. 


State of field, 22nd July . — The richness in sugar o! the beet-root is normal, and the 
vegetation on our experimental fields has so far resisted the great drought ; but if the 
rain does not come soon we fear it will suffer considerably. 

29th July, 1896. 

100 successive roots in the same row taken from each experimental field ; average 
temperature in the shade from the 22nd to the 29th July, 17*41 ; average rainfall m 
millimetres during this period, 0 mm. 64 ; average temperature of the soil, 21° at a 
depth of 4 inches, and 20*30° at a depth of 8 inches. 

Field No. 1. 

1890. 1895. 1896. 

0*875 kilos. 1*112 kilos, 1*131 kilos. 

2*812 „ 2*025 „ 1*280 „ 

5*45 6*45 8*20 

11*10 13*52 16*94 

82*00 84*60 85*70 

8,750 11,120 11,310 

922 kilos. 1,428 kilos. 1,8*20 kilos. 

Field No. 15. 



1890. 


1895. 


1896. 


Weight of roots per square metre 

... 1*628 

kilos. 

0*887 

kilos. 

1*318 

kilos. 

Weight of leaves ,, ,, 

... 4*520 

»> 

1*637 

f* 

1*300 

n 

Density of juice at 15° 

5*70 


6*20 


7*90 


Percentage of sugar in juice 

... 11*36 


12*34 


16*66 


Quotient of purity 

... 80*56 


80*50 


86*75 


Production in kilos per hectare 

... 16,280 


8,870 


13,180 


Production of sugar per hectare 

... 1,756 

kilos. 

1,040 

kilos. 

1,790 

kilos. 


Field No. 6. 

1S90. 1895. 1896. 

1*408 kilos. 1*375 kilos. 1*031 kilos. 

4*400 „ 2*100 „ 1*166 „ 

5*90 6*15 8*05 

11*90 12*50 16*94 

81*67 82*10 85*70 

... 14,080 13,750 10,310 

1,603 kilos. 1,632 kilos. 1,659 kilos. 

Field No. 4. 

1890. 

Weight of roots per square metre 0*875 kilos. 

Weight of leaves ,, ,, 1*000 ,, 

Density of juice at 15° 8*35 

Percentage of sugar in juice 17 *24 

Quotient of purity 84*70 

Production in kilos per hectare 8,750 

Production of sugar per hectare... 1,146 kilos. 

State oj Field , 22 nd July. — Temperature, very high during day; maximum, 26 
degrees ; relatively lower during nights. Weight of roots : Average increase of 200 
grammes per square metre. This increase is normal The root is nicely shaped, and free 
from punctures of insects, Ac. Some varieties seem to have difficulty in striking a tap- 
root Richness of juice in sugar ; Considerable increase, from 15*64 to 16*95 per cent. 
Weight of leaves : Diminution of 900 grammes per square metre. The leaves are, so to 
cay* dried up and withered ; they have the yellow colour of ripeness, but the petiole is 
•till green. We cannot perceive any trace of disease. 


Weight of roots per square metre 
Weight of leaves ,, „ 

Density of juice at 15° 

Percentage of sugar in juice 

Quotient of purity ... 

Production in kilos per hectare . . . 
Production of sugar per hectare . . . 


Weight of roots per square metre 
Weight of leaves ,, ,, 

Density of juice at 15° 

Percentage of sugar in juice 

Quotient of purity 

Production in kilos per hectare . . . 
Production of BUgar per hectare . . . 
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Qemi'al Remarks. 

The drought is more intense than we have ever before experienced. Even in 1893, 
from April 1st to July 29th, we had- an average rainfall of 1 mm. 67 ; but this year the 
corresponding average is only 1 mm. 01*. If this drought continues long, a very large 
portion of the leaves will fall; and when the wet season sets in, we fear that the 
shrunken state of the vegetation will cause a large diminution of richness in sugar. 

1 hectare is equal to 2 acres I rood 35 perches. 

1 hectare ,, 10,000 square metres. 

1 kilogramme „ 2| English lb. 

1 metre ,, 39§ inches. 

25’4 millimetres are equal to 1 inch. 

5th August, 1896. 

100 successive roots in the same row taken from each experimental field ; average tem- 
perature in the shade from the 20th July to the 5th August, 16*18 ; average rainfall' 
m millimetres during this period, 2 mm. 29 ; average temperature of the soil, 18*78 
at 4 in. depth. 

Field No. 1. 

1800. 1805. 1896. 

Weight of roots per square metre 0*912 kilos. 1*275 kilos. 1*240 kilos. 

Weight of leaves ,, ,, 2*437 ,, 1*637 ,, 1*065 ,, 

Density of juice at 15° ... 6*75 7*20 8*10 

Percentage of sugar in juice 14*08 13*98 16*66 

Quotient of purity 85*10 # 79*80 84*30 

Production in kilos per hectare 9,120 12,760 12,400 

Production of sugar per hectare 1,220 kilos. 1,693 kilos. l,963jkiio 

Field No. 15. 

1890. 1895. 1896. 

1*650 kilos. 1*787 kilos. 1*320 kilos. 

4*895 „ 5*137 „ P450 „ 

5*90 5*70 7*86 

... 1204 11*36 16*12 

82*63 80*50 84*98 

16,500 17,870 13,200 

1,192 kilos. 1,928 kilos. 2,020 kilos. 

Field No. 6. 

1890. 1895. 1896. 

1*782 kilos. 1*062 kilos. 1*108 kilos. 

4*730 „ 1*475 „ 1*045 „ 

6Q0 6*55 7*85 

... ... 12*04 12*82 16*56 

... ... 80*30 *81*10 86*76 

17,820 10,620 11,080 

2,086 kilos. 1,294 kilos. 1,742 kilos. 


Field No. 4. 


The weight of roots per square motre is 

1896. 

... 1*187 kilos. 

Weight of leaves „ „ 

... 1*215 „ 

Density of juice at 15° 

7*40 

Percentage of sugar in juice 

... 14*92 

Quotient of purity. . . 

... 82*70 

Production in kilos per hectare ...* 

... 11,870 

Production of sugar per hectare 

... 1,682 kilos. 


State of Field . — The rains from the 30th July to the 1st August, have not been sufficient 
to force the growth of the beet-roots which continue to suffer from dryness ; however, 
they seem to revive a little. Temperature *. The night temperature is still very low, with 
a minimum of 7 degrees, which would be most suitable if we were in the last fortnight of 
September, but at the present time if contained it may cause serious losses. 


Weight of roots per square metre 
Weight of leaves ,, „ 

Density of juice at 15° 

Percentage of sugar in juice 

Quotient of purity 

Production m kilos per hectare .. 
Production of sugar per hectare .., 


Weight of roots per square metre 
Weight of leaves „ ,, 

Density of juice at 15° 

Percentage of sugar in juice 

Quotient of purity 

Production m kilos per hectare . . 
Production of sugar per hectare ... 


[The degrees of temperature are most likely Centigrade scale, but may be Bdaumur.] 
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Notes on Honey. 


ALBERT GALE. 


When Virgil said honey was’ “ Heaven’s gift, food fit for the gods,” 
he must have meant gods celestial and gods terrestrial. * Honey is as essential 
as salt for a food constituent. It contains both sucrose (cane sugar) and 
glucose (fruit sugar), not the manufactured article sold under that name, 
but the pure fruit sugars from Nature’s laboratories. “ Heaven’s gift” is 
also more or less flavoured with the volatile oils of the flowers upon which 
the bees work ; hence the justly celebrated honeys of Crete, Minorca, and 
Narbonne are due to the flavour of the volatile oils of rosemary. The 
ancients loudly sang the praises of the honey from Hymettus ; its celebrated 
flavour was due to the oils of the flowers of thyme. The grateful flavour of 
the houey of Provens is produced from the flowers of lavender. The delicious 
flavour and pleasant aroma of Cuban honey is the result of the oil of neroli, 
which is obtained by the bees from the blossoms of the various members of 
the citrus family, chiefly that of the orange. Cuba, ah island in size one 
sixth less than England, iu one year exported honey and wax to the value of 
£180,000. This amount does not include the honey and wax consumed and 
used on the island. 

Large quantities of honey, equally as palatable and containing as an agree- 
able an aroma as this justly celebrated Cuban article, is produced in this 
Colony, notably in that part of the county of Cumberland lying between 
Parramatta and Gordon, and also in other citrus districts of New South Wales. 
All that is required to obtain this far-famed honey for the market is a 
certain amount of care in the management of the hive during the. honey-flow 
from the orango-trecs. At the time these trees and other members of the 
same family are seen in blossom bud the bee-keeper should carefully examine 
every frame in the hive, and remove the winter storage that has not been 
consumed. It will not be found necessary to remove every cell of unused 
honey, more especially if the surplus supply is in colour a light amber. The 
oil of neroli is very penetrative, and its pleasant perfume will soon permeate 
the unused residue of the winter stock. As soon as the petals of the orange 
blossom are seen thickly on the ground, ?>., when the young fruit have fairly' 
set, no time should be lost in securing the harvest of orange-blossom honey. 
The almond flavour sometimes met with in the honey obtained from our fruit 
districts is entirely due to the volatile oils found in peach blossom and other 
stone-fruit. With care all the^e favourite flavoured noneys can be stored for 
market purposes. The worst part of it is, these valuable honeys come in 
during early spring, when they are largely required by the bees for raising 
the^ first brood season. Nevertheless, if the bee-keeper has not been 

over avaricious and extracted too closely before putting his bees up for winter, 
this drawback will not be there to contend with. 
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The honey of our native flora that is most appreciated is that from the 
uhitebox {Eucalyptus hemiphl oia ) , yellow box ( E . mellidora ), and the prickly 
tea-tree {Melaleuca styphelioides). Undoubtedly some honey from our native 
flowers is so strongly impregnated with eucalyptus flavour as to give one the 
idea that it is a compound medicament for coughs, colds, etc., and was never 
produced direct from Nature’s laboratories. This inferior, strongly-flavoured 
oush honey is objected to by our brethren in the old country, and indeed by 
the public of New South Wales; but the honey with the flavours above- 
mentioned must ultimately become as popular and as much sought after as 
that of Crete, Minorca, Narbonne, or Cuba. 

Honey is not only a valuable article of food, but is at once dietary, 
preservatory, medicinal, and a beverage. As an article of food, cheap as it 
is, there are few people use it to the extent it should be. As a preservative 
of fruit and other vegetable substances, it is one of the best mediums we 
have. It is frequently used in the arts for that purpose. It acts in the 
same manner as sugar. It is said the ancient Spartans used honey to 
preserve the dead bodies of their kings. The writer once saw the dead body 
of a mouse cut out from a jar of granulated honey. Whilst in a liquid state 
it had served as a medium of suicide for the unfortunate one. The body 
showed not the slightest signs of decomposition, although it must have been 
dead over twelve months. Honey diluted with about four times its volume 
of water, and exposed in an open vessel to the heat of the sun, produces a 
strong vinegar of a fine flavour. This vinegar is cheaply and easily made, 
and is equal, if not superior, to the malted article for pickling purposes. 
Honey, prepared with medicinal ingredients, forms an excellent medicated 
drink. The raetheglen of the ancient Britons was fermented honey. Light 
or weak mead (another name for metheglen) is an excellent cooling summer 
drink. 
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The Grading and Branding of Meat with an 
Indelible Brand. 


By Tiik CHIEF INSPECTOR OF STOCK. 

Even if we had not on a good many occasions heard it was the intention of 
the Imperial Government to pass a law compelling all meat, other than that 
produced in the United Kingdom, to be branded with an indelible brand to 
denote the country or colony from which it came, the following questions are 
deserving of careful consideration by our stock-owners and exporters of 
meat: — 

1. Can frozen meat be branded with such a brand which, while it does no 
injury to the meat nor affects its appearance, is indelible, and at the same 
time both convenient and inexpensive to work ? 

2. If so, what would be the effect, so far as our stock-owners are con- 
cerned, of branding their beef and mutton which is intended for export with 
an indelible brand ? 

As, therefore, these are very important questions, I will, as briefly as 
possible, bring them under the notice of our stock-owmers and exporters, 
with the view to their consideration and settlement, and in doing so I will 
offer no opinion with respect to them, but merely state some of the argu- 
ments wTiich have been used for and against indelible branding. 

1. Can a suitable Indelible Brand be found? 

A brand of this description lias, I believe, been patented by an inventor 
in New Zealand, and has been favourably spoken of ; and there is no doubt 
but that, or some other indelible brand, would be got to answer the purpose 
if it were found that it would be advantageous to use such a brand on our 
meat. The brand to which I allude is impressed by making clean cuts on 
the red tissue of the meat before it is set, which opens w’hen it does, and 
show's a very distinct legible indelible brand. It is simply an adaptation 
of the common mode which butchers adopt in oruamentiug the cattle and 
sheep they kill. 

2. How would branding our Meat for export with an Indelible 
Brand affect our Stock-owners? 

1. Arguments in favour of Indelible Branding . — Those who advocate 
indelible brands on exported meat are, of course, in favour of official grading 
of the meat, and the following are some of the advantages which they claim 
for that system of branding ; — 

(a) It would make exporters much more careful than they are now as 
to the quality of the meat they ship, and they would no louger 
purchase inferior or even middling meat for export. This again, 
and the grading, they say would react on our stock-owners, who 
would be obliged to pay more attention to the quality of the fat 
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cattle and sheep they send to market, as they would then find that 
it would not pay to send inferior animals. The persons who take 
this view affirm that the principal reason for the low prices going 
for fat sheep in Australia, as compared with New Zealand, is the 
inferiority and unsuitableness of our sheep for the English market, 
and they point to the fact that while New Zealand sheep have been 
and even now are bringing paying prices in the home and London 
and other markets, Australian have, as a rule, been losing money. 

(, b ) Having thus, by using indelible brands, brought about the improve- 
ment in the quality of the meat, till nothing but good and large 
proportions of really prime Australian beef and mutton are 
forwarded to the London and the British markets, — the advocates 
of this mode of branding assert that the result w r ould be 
that the prejudice which now exists among the consumers in 
Great Britain against our frozen meat would soon pass away, 
and that better prices would be certain to be obtained. They ao 
not, they say, imagine that the middlemen and retail butchers in 
London, who have all these years been systematically fostering 
this prejudice in order to get our meat pretty well at their own 
price, — would at once cease to run it down ; but they think that if 
the quality is right their statements would, with indelible brands 
on the meat contradicting the opinions these interested parties 
expressed, soon fail to have any effect, the consumer would get 
good beef and mutton at reasonable prices, and our stock-owners, 
provided they put really prime beef and mutton on the market, 
would then get the principal share of the largo profits which have, 
in many cases, been finding their way into tne pockets of middle- 
men and retail butchers at Home, through this prejudice, w r hile our 
stock-owners have both directly and indirectly been losing lots of 
money through the poor prices our meat has made in the London 
and other markets. 

(c) Those advocating indelible branding further say that, although 
those now in the trade in England might be able at first to some 
extent to boycott the meat so branded, — if the Argentine exporters 
did not join with those in the Australian Colonies in branding with 
an indelible brand, — the Home Government would be ready as 
soon as they saw that branding with an indelible brand was prac- 
ticable, to pass an Act making it compulsory in regard to ail 
foreign and colonial meat; and that would oblige the Argentine 
exporter to use that description of brand. 

( d ) Branding in that way and grading would put the trade on a 
thoroughly honest footing, and that always pays in the long run. 

2. The Arguments against Indelible Branding . — The opponents of this 
mode of branding say— - 

(a) That both the middlemen and retail butchers in England would be 
opposed to such a brand, and they would do all they could to 
prevent meat branded or marked in that way being sola at a price 
that would pay the shippers. 

( h ) With that view they say that these buyers would boycott the 
branded meat; and unless the Argentine shippers also adopted 
indelible brands on their beef and mutton, those in the trade in 
England would purchase Argentine meat and refrain from buying 
Australian unless at ruinously low prices. 
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How the Common Garden Snail ( Helix aspersa ) 
is spread about. 


W. S. CAMPBELL. 


This snail is an introduced pest which is spreading about our suburban 
gardens very rapidly. A few' years ago it was almost unknown, but now it 
can be found in nearly every garden about Sydney. Frequently when 
walking into town in the mornings I notice some crawling about the city 
pavements. If everyone who has a garden would make some effort we might 
soon get rid of it ; but, alas ! there are but few who seem to take much 
notice of it, and quietly allow their plants to be destroyed without taking 
any steps to save them. 

I had occasion lately to send to a garden for a few' cuttings of a fibre 
plant to Bhow r some interested persons who called at the office. A day or 
tw T o afterwards I discovered a snail on the wall of my room, and there it 
remains as an example. This caught my eye just now, and it Btruck me 
that it might he useful to caution persons in the country who may obtain 
plants or cuttings from Sydney to be on the look out for snails on the plants 
or cuttings. Not only by the medium of plants are the snails spread, but 
they are carried about unconsciously by persons on their clothing. 

One day lately I saw a friend of mine looking into a shop window in 
King-street. “ What on earth have you got on your collar ?” said I. He 
put up his hand, felt round his collar, and pulled off a big snail. “Well, 
I never,” said he, “it was only half an hour ago when I was walking up 
Hunter-street that a friend stopped me and said, * What is that you have 
on your waistdoat ?” Lo and behold, there was a huge snail ! The fact 
is” he continued, “I went down to see the water-lilies in the Gardens, and I 
remained there standing on the grass for a considerable time. These rascals 
must have crawled up my clothes when I was standing there.” This is an 
excellent illustration of the manner in which snails are easily carried about 
from place to place, and it is doubtless the Bamo with many of the enumer- 
able pests which infest our gardens and orchards. I have seen the “ False 
ladybird,” that abominable melon and pumpkin pest, carried along for miles 
in the country in a railway carriage. 
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Orchard Notes for March. 


G. WATERS. 


Most of the stone fruits will have been marketed ere this; only the late 
peaches, a few Japan plums, and pip fruits, such as late apples and pears, 
remain. Although the latter two, as a rule, are much easier to handle, still 
care must be used in the marketing of these fruits, and, where suitable 
varieties of peaches are grown, do not fail to dry and can or bottle all that 
it is possible ; if not for market, put plenty by for home consumption during 
the winter and early spring months. Most of the late yellow-fleshed varie- 
ties are suitable for either purpose. By drying, a great quantity can be 
put away in a small space, and there are no bottles or cans to purchase, 
which is a great consideration. 

Up to the present, high prices have not ruled for stone fruits this season, 
and if they have not brought money to the pockets of the growers, the 
prices have been instrumental in showing our apathetic growers the necessity 
for co-operation in each district, and the wisdom of growing varieties that 
will not only market well in a green state, but will also either dry or can, 
scores of which varieties exist. 

I notice that in several districts the growers have been holding meetings 
to discuss the advisability of establishing factories in their several districts. 
Let us hope that before next Beason we will see many of these established. 

A fairly good market exists for dried apples. During the month, as the 
varieties ripen, they should be attended to. Even the ones that are affected 
by Codling moth, even too far for marketing green or storing, can be turned 
into good dried fruit. 

Care should be used in the picking of apples and pears, so that they are 
in the right stage. This important operation is one that sufficient attention 
is not paid to by the majority of growers, and yet is one that will pay growers 
to attend to thoroughly, especially when fruit has to be shipped any distance 
for marketing at once, or storing for marketing later, or export. 

No hard and fast rule can be laid down for the best time to pick, this 
being gained by actual experience ; but we can go this far, and say that 
apples, especially late ones, should be allowed to remain on the tree until 
they are fully grown, so that they develop their true size and flavour, 
which will mature when stored. 

Pears, on the other hand, should not be allowed to ripen fully on the trees. 
The beBt flavour is obtained by ripening off the tree. 

Do not allow an opportunity to cultivate to escape, especially in the late- 
ripening fruits, as it enables them to ripen better, in addition to keeping 
down weeds. 
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The remarks on scale insects in last month’s notes apply equally to this 
month. Any trees requiring spraying that have not been done should be 
attended to at once. The kerosene emulsion is the best, but do not apply to 
a tree that is making young growth. 

Where citrus trees are intended tp be planted this coming season get the 
land into thorough order. Do not be mean in the preparation of it. Plough 
and break up deeply ; every effort in this direction will be amply repaid. 
Do not fail to drain also if necessary. On our coastal districts citrus trees 
often give the best results if planted in April, especially so if we have some 
nice showers. Planting then gives them a chance to get good roothold before 
the winter. 

Secure your trees now, or, rather, bespeak them, and plant only the best 
varieties. Within the last few years some magnificent oranges have been 
introduced, and there is no doubt that new blood is necessary among our 
citrus trees. Many of the old varieties have quite degenerated, and should 
be replaced by new ones. Among the best oranges are Washington Navel, 
which should be planted in good rich soil ; Valencia Late, a splendid late 
hanging variety ; Mediterranean Sweet ; and Jaffa. 

The same remarks about oranges apply also to lemons and mandarins. 
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Vegetable and Floicer Growing. 


Vegetable and Flower Growing. 


Directions for the Month of March. 

Vegetables. 

Asparagus. — Prepare some land by trenching 18 inches or 2 feet deep, and 
let this remain to settle down before planting, which may be done in the 
winter or spring before the shoots have started into growth. 

Beans , French or Kidney. — Sow a few rows in the warm districts of tho 
Colony. 

Beans , Broad. — Sow a few rows 2 to 3 feet apart. Drop the seed in the 
rows 4 to 5 inches apart, about 3 inches deep. 

Beet , Bed. — Sow a little seed in rows. 

Beet , Silver. — Sow a little seed in well-manured ground. 

Borecole or Kali. — Sow a little seed for transplanting. 

Broccoli. — Sow a little seed in a seed-bed. 

Cabbage, Brussels Sprouts , Cauliflower , Broccoli , Savoy. — Sow seed and 
plant out good seedlings from the seed-beds. 

Celery . — Sow a little seed and transplant from seed-bed any plants that 
may be large enough. 

. Cress and Mustard. — Sow a little seed. 

Endive. — Sow a little seed in a seed-bed. 

Herbs. — Sow seed of various kinds. 

Lettuce. — Sow seed in a seed-bed. 

Leek. — Sow a little seed, and, if plants are available from former sowings, 
plant out. 

Peas. — Sow a few rows. 

JRaddish . — Sow a little seed from time to time. 

Sea-kale. — Sow a little seed. 

Spinach. — Sow a little seed, and afterwards transplant the seedlings when 
large enough. 

Shallots and Garlic. — Plant out bulbs in rows about 1 foot apart. 

Flowers. 

Plant all kinds of spring flowering bulbs — Daffodils, jonquils, anemones, 
tulips, ranunculus, ixias, hyacinths, snowdrops, &c., &c. 

Plant out violets, daisies, cowslips, primroses, polyanthuses, auriculas, 
pansies, and hardy annuals and perennials of all kinds. • 

Sow seeds of ten-week stocks for transplanting out. 

Sow seeds of hardy annuals and perennials. 

Cuttings of roses, pelargoniums, fuchsias, geraniums, and other plants will 
strike readily this month. Water sometimes and shade, but be careful not 
to over-water. 
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General Ifotes. 


Reduced Railway Rates eor Artificial Manures. 

Some time ago Mr. W. II. Grear, of Bowral, wrote to the Department 
respecting the carriage of small lots of artificial manure, and the matter was 
brought under the notice of the Railway authorities. We are pleased to 
announce that the Commissioners, with the object of encouraging farmers 
and fruit-growers who wish to use small quantities of fertilisers, have approved 
of parcels of artificial manure, not exceeding the maximum indicated in the 
table given below, being charged single-package rates. 

It is, however, to be understood that the parcels must not be of suel\an 
objectionable character as would preclude them being carried with other goods. 

Rates you Single Packages. 

Butter, Honey, Egg*, Cream, Milk, Cheese, Fruit, Canned Fruit, Jams, Vegetables, 
Garden Produce, and Wine, the produce of the Colony, 

On the Ur Journey, 

And Seed Potatoes, and Seeds of all kinds, 

On the Ur or Down* Journey. 

The undermentioned scale of mileage rates will be charged for any single package con- 
taining butter, honey, eggs, cream, cheese, fruit, canned fruits, jams, vegetables, garden 
produce, and wines, the produce of the Colony, conveyed on the L'p Journey ; and seed 
potatoes, and seeds of all kinds, on the Up or Down Journey, when the weight does not 
exceed that specified as follows: — 



Package 

91 lb. and 

113 lb. and 

Miles. 

not exceeding 

notexeeeding 

not exceeding 


90 l»i. 

112 lb. 

• 140 1b. 


s. d. 

9. d. 

S. d. 

Up to 50 miles 

1 0 

1 0 

1 0 

51 to 100 „ 

1 0 

1 3 

1 6 

101 to 200 „ 1 

1 9 

2 3 

2 6 

201 to 300 „ 

2 3 ! 

2 9 

3 3 

301 to 400 „ j 

2 6 1 

3 3 

3 9 

401 to 500 „ 

2 9 

3 6 

4 3 

601 to 600 „ 

Each additional 100 miles 

3 0 

3 9 

4 6 

0 3 

0 3 

0 3 


In the case of potatoes only, when the bag or package weighs over 112 lb., hut docs not 
exceed 170 lb., the charge w*iii be at the scale shown for 140 lb. 

In tho ease of cream or milk, the rate applicable to a package not exceeding 90 lb. will 
he charged for any single can of 10 gallons capacity containing cream or milk. 

Should there be more than one package in a consignment, each package will be charged 
as above, unless the charge by weight at the classified tonnage rate for the article is cheaper, 
subject to the usual minimum freight charge. 
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General Notes. 


The through mileage to or from Branch lines to be taken for charge at the single package 
rates. 

The package rales will apply when sent from any station on the Corowa lino to any 
station on the South-Western or Jerilderie lines. 

It may be mentioned that this arrangement, which it is hoped will prove a 
boon to agriculturists, came into operation 1st January. 


“Shad Scale,” “W t hite Sage” oe “Sweet Sage.” 

(Atriplex canescens , James.) 

The Director of the Botanic Gardens informs us that he has received 
from Prof. Lamson-Scribner, of the U. S. Dept, of Agriculture, a small 
quantity of the seed of the above plant. It w\as formerly one of the chief 
reliances of the cattle-men on the arid plains from Western Texas to Arizona, 
United States, but has now become almost extinct, occurring only on steep 
cliffs and in protected situations where cattle and sheep cannot reach it. 
It is not likely that the plant is of greater value than many of our salt- 
bushes, nevertheless it is worthy of trial by progressive pastoralists. Appli- 
cations for a small sample maybe made by squatters in the Western Division 
W T ho are willing to give it a trial and report results. 


Expeeiments with Woolly Aphis, oe Ameeican Blight. 

Mr. J. B. Keymond, M.P., of Forbes, forwards the following particulars of 
some experiments he has conducted with the object of discovering some 
effective means of ridding his apple-trees of American Blight : — 

“ With us the worst pest which attacks our apple-trees is the ‘American 
Blight.’ For years I have tried to find a way of getting rid of it. 1 have 
tried sulphate of copper, sulphate of iron, sulphur, kerosene, castor oil — in 
fact, all the remedies and nostrums I read of or heard about. I varied the 
strength of the doses and the time of application, and always failed. I 
believe my cures agreed well with the “ Aphis lanigcra for my apple-trees 
became whiter, more gnarled, and less productive year by year. At the end 
of last May I had the earth removed from round the trees to a depth of 8 
or 9 inches, and for about 2 feet from the trunk, taking care to have an 
inch or so left to protect it. In this basin, with a diameter of about 4 feet, 
I placed a pound of dead wool soaked in kerosene. Where any roots had 
been laid bare I had them covered up with a little earth before putting in 
the wool. The basins were filled up again and a narrow strip of sheepskin, 
soaked in castor oil, was tied around the tree a foot above the ground. The 
wool and kerosene were to kill the aphis in the ground, and if any of them 
should escape and attempt to go up the tree, they were to be stopped by the 
castor oil. Had I not failed so many times before, I would feel inclined to 
exclaim, ‘ Eureka/ 1 have found it at last. My trees are nearly clean, but 
last season was a very dry one, and the drought may have had as much to do 
with the disappearance of the aphis as my kerosene and castor oil and wool. 
Still, I think tnat much credit cannot be given to the drought for the good 
done, for the apple-trees were well watered. Let it be as it may, I consider 
the experiment worth following up, and I hope some other orchardist will 
try it. I may be asked why I used dead wool. Bags chopped fine would 
very likely answer as well ; but last season made dead wool plentiful and 
cheap, and that is why I used it. 
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“ Here is another experiment, which, to my mind, is nearly conclusive. 
Some time ago I read, I believe, in the Agricultural Gazette , that in the 
Island of Cyprus a vineyard presented this pecularity, that, whilst nearly 
the whole of it was badly suffering from phylloxera, one end of it was entirely 
free from the pest. This immunity could only be accounted for by the fact 
that at the end of the vineyard there was a row of sumac trees, and that the 
sumac leaves, when they fell, were gathered round the vines and dug in. 
If I remember rightly, the virtue of the leaves in warding off the attacks of 
phylloxera was attributed to the quantity of tannin they contain/ I made up 
my mind to try what they would do against ‘American Blight,’ as I have a 
few sumac trees, of which for years I had vainly tried to get rid. I allowed 
the leaves to get fully ripe, so that they would contain as much tannin as 
possible, and, having gathered a bagful, I buried them round an apple-tree 
which the ‘A merican Blight ’ had nearly killed. The year following the burying 
of the leaves no change showed in the tree, and I made sure I had added 
another failure to my many previous ones. The next year, however, the 
* American Blight ’ disappeared. Now, this tree is one of four growing close 
together, and all as bad, the one as the others, with the pest. I think there is 
a strong presumption that the sumac leaves have brought about the 
difference that there is now between the tree round which they were buried 
and the other three which are as bad with ‘American Blight ’ as they can be. 
1 will carefully gather this season all the sumac leaves I can get, and put 
them round as many of the other trees as the quantity gathered will warrant. 

“ I may as well state that these four trees were not treated with the dead 
wool and kerosene. 

“ In speaking of my former experiments, I said that I had tried kerosene 
and found it useless. After removing some earth from round the trees, I 
had poured varying quantities of the oil on the ground and covered up. 
Bound some other trees I had poured an emulsion of kerosene and soft soap. 
Why kerosene used that way should be useless and be effective when put in 
with dead wool or rags or peat moss, I cannot say. I take things as I find 
them ; somebody else may give us the rationale of the thing. All experi- 
menters are, I think, groping more or less in the dark ; if they stumble across 
something of value, it matters little whether they have done so by accident, 
and w hether they can explain why the thing is valuable.” 


Dairy Farms in Holland. 

The attention of Gazette readers is drawn to the following remark in Messrs. 
Smith and Trepplin’s report on Dairy Farms in Holland : — 

The buildings are kept scrupulously clean ; though it can hardly be 
believed, it is not an uncommon event to see a farmer slip his wooden sabots 
off before going into his cow-byre, in order that the floor, the bricks of which 
are polished like a mirror, should not be soiled.” 

It cannot be doubted that the scrupulous attention paid to hygienic 
precautions largely accounts for the high price obtained for Holland and 
Friesland butter — the special property of which is good keeping quality. 
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AGRICULTURAL SOCIETIES’ SHOWS, 1897. 


Society. • Secretary. Date. 

Dapto A. and H. Society A. B. Chippindall Jan. 6, 7 

Albion Park A. and H. Association H. Fryer ... ,, 13, 14 

Gosford A. and H. Association W. McIntyre ... ,, 29, 30 

Wollongong A. and H. Society J. A. Beatson ... Feb. 3, 4 

Cobargo A., P., and H. Society T. Kennedy ... ,, 10, 17 

Ulladulla P. and A. Society C. A. Cork ... ,, 16, 17 

Berrigan A. and H. Society R. Drummond... ,, 17 

Riverina P. and A. Society (Cereal) W. Elliott ... ,, 

Manning R. (Taree) A. and H. Association H. Plummer ... „ 18, 19 

Lithgow A., H., and P. Society J. Asher ... ,, 18, 19 

Robertson Agricultural Society R. J. FerguBon . Mar. 2, 3 

Bega A., P., and H. Society J. Underhill ... ,, 3, 4 

Southern New England (Uralla) P. and A. Association Jas. Lecce ... ,, 9, 10 

Tumbarumba P. and A. Society W. Wilkins ... ,, 9, 10 

Tenterfield Intercolonial P., A., and M. Society ... F. W. Hoskin ... ,, 10, ll, 12 

Coonabarabran P. and A. Association E. May-Steers... ,, 11 

Oberon A., H., and P. Association A. Gale ,, 11, 12 

Berrima District (Moss Vale) A. H. and I Society ... J. Yeo ... ... ,, 11, 12, 13 

Cobargo A. , P. , and H. Society T. Kennedy ... ,, 16, 17 

CrookwellP. and A. Association W. P. Levey ... ,, 18, 19 

Lismorc A. and I. Society T. M. Hewitt ... ,, 18, 19 

Walcha P. and A F. Townsend ... ,, 23, 24 

Cudal A. and P. Society C. Sehramme ... ,, 24,25 

Blayney A. and P. Association J. Clements ... April 1, 2 

Mudgee A. P. H. and I. Association J. Cox ,, 6, 7 

Liverpool Plains (Tamworth) P., A., & H. Association A. M‘Leod ... ,, 6, 7, 8 

Warialda P. and A. Association W. B. Geddes... ,, 7, 8 

Williams River A. and H. Association W. Bennett ... ,, 7, 8 

Cooma P. and A. Society D. C. Pearson ... ,, 7, 8 

Orange A. and P. Association ... W. Tanner ... ,, 7, 8, 9 

Royal Agricultural Society .. ... F. Webster ... ,, 14-20 

Moree P. and A. Society S. L. Cchen ... „ 21, 22 

Hunter River (West Maitland) A. and H. Association... W. C. Quinton . ,, 28, 29, 30 

Hay Hortic. Society J. Johnston ... May 5 

Namoi P. and A. Association (Narrabri) J. Riddle .. ,, 5, 6 

Upper Manning A. and H. Society W. Dimond ... ,, 12, 13 

Upper Hunter P. and A. (Muswellbrook) J. C. Luscombe ,, 19, 20, 21 

Northern Agricultural Association C. Poppenhagen Sept. 1, 2 

Secretaries of Societies are asked to forward dates of forthcoming Shows as soon 
as decided. 


[2 plates.] 
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Useful Australian Plants. 


By J. H. MAIDEN. 

Government Botanist and Director of the Botanic Gardens, Sydney. 


No. 30 . — The Falcate Love-glass ( Eragrostis falcata, 

Gaud.) 

Vernacular Names. — I know of none. Grasses of the genus Fragrostis 
are sometimes (one can hardly sav popularly) termed “ love-grasses." Tlio 
adjective “falcate” may Be prefixed By way of distinction. 

Botanical Name. — Fragrost is, from two Greek words, eras, love, and 
agrosfis , grass, Bence tin' name love grass, an allusion, Paxton says, “to the 
beautiful dancing spikelets” (inappropriate in the particular species under 
notice). Falcata, adjective, from the Latin falx, falcis, a sick le ; used in 
botany to denote anything curved, in allusion to the curving of the spikelets. 

Botanical Description ( Flora Avstralicnftis, vii, (HO). — A slender, tufted, 
glabrous grass, varying from a few inches to about. 1 foot high. 

> f narrow, convolute, erect. 

i'a narrow, usually secund, slightly compound, 2 to 1 in. long. 

Aj>ii< A f.< sessile or nearly so, crowded or clustered along the short brunches, very 
narrow, nearly terete, often curved, from 4 to d lines to 1 in. long and about S 
line bioad, with twelve to lift y or even more flowers, the rluiehis scarcely 
articulate. 

i'har- riot/ i/ht//ox closely appressed, scarcely 1 line long, obtuse, hyaline at the end, 
the keel and a lateral nerve on each side very prominent. 

Palm rather shorter, curved, persistent. 

>S ''//A « slender. 

Grain ovate, tlatteneil. 

Valve as a Fodder. — Isaac Tyson, quoted By Mueller, slates that if is ono 
of the host pasture-grasses in arid tracts in sub-tropical Western Australia. 
Such a statement is, of course, only comparative, for the grass is by no 
means of the highest merit. It is a small grass, wiry in appearance, with 
small leaves; nevertheless, it affords useful feed until it is Burnt up By 
summer droughts. Much of the plant consists of inflorescence, and it pro- 
duces seed readily. 

Habitat and range . — This grass is found in all the colonies except Tasmania. 
It is an interior species in most of the colonies, although it comes near the 
coast in the south-western part of the continent. It is common both on the 
far inland plains and also on the sand-ridges that skirt them. 

ltrjcri'HCf to P/atr. — a. A typically falcate spikelet ; u. Flowering glume, show ing 
three prominent nerves. 

A 
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No. 37. — The Hastate-leaved Salt-hush ( Rhagcdia 
haslata, P.Br.) 

Vernacular Same . — Frequently this is known by the name of “ Salt-bush,” 
the Saltbush, or “the smaller Salt-bush,” in comparison with the “Old 
Man” (Atripleec nummular iuvi). The name, hastate-leaved, is suggested 
merely for the sake of precision. 

Botanical Same. — Bhagodia , from the Greek Ithax, a berry, a characteristic 
of the fruit of the genus., JIastata, Latin, a spear, in allusion to the shape 
of the leaves. 

Botanical description ( Flora A astral /crisis, v, 150). — A procumbent or 
divaricately-branched undershrub, spreading to 2 or B feet, green or slightly 
mealy-white when young. 

JjUtns opposite or rarely alternate, petiolate, ova te-Imstato, or almost rhomboidal, 
very obtuse or emarginate, the basal lodes short, obtuse, or rarely acute, under 
1 in. and often under l in. long. 

Flown small, clustered, usually in compact, simple, or slightly-branched spikes, 
either terminal or in the upper axils and shorter than the leaves, rarely more 
slender and elongate. 

Perianth division* oblong, not contracted at the base or stipitatc, as in ('la noj/odhnn 
frianyutarc , which this species sometimes resembles. 

Fruit l to ft line diameter, usually red. 

Value as a Fodder , — It is a useful fodder-plant, being readily eaten bv 
stock, and having the advantage of being readily propagated. It is believed 
to be very nutritious, but wc Lave no specific data by which to assess its 
absolute or relative value in this respect. 

Other uses . — This is a small bushy shrub, attaining a height of 4 or 5 feet. 
Its neat habit and its pretty little hastate leaves, mealy white, give it a 
most dainty appearance. It grows from cuttings as readily as willows, and 
will stand any amount of clipping. Mr. AW A. B. Greaves, of Bondi, has 
shown the value of this plant for decorative purposes, lie made an edging 
of it, for which it seems particularly adapted, and, in a warm climate, 1 do not 
call anything to mind that excels it in neatness and prettmess for the pur- 
pose stated. Specimen shrubs may also be clipped into all shapes by those 
whose taste lies in this direction. 

The foliage always feels cool to the touch. From an aesthetic point of 
view, the only objection I can offer to this salt-bush as a cultivated plant is 
its odour, which resembles that of not perfectly fresh fish. The smell, how- 
ever, is not obtrusive, and is only noticeable if the leaves be placed against 
the nose, or crushed in the hand. 

Attention may here be invited to the photograph, Agricultural Gazette, 
Sept., 1896, p. 611, of a fine plant of this species, six months from a cutting, 
grown by Mr. George Yalder, of the Murrumbidgee Experiment Farm. 

I have grown the saltbush for some years, and can bear testimony to the 
readiness with which it grows at nearly all times of the year, and it stands 
ill-usage far better than most plants. 

Insect Bests . — This is one of the saltbushes attached by a species of scab' 
(P ulvinaria Maskclli , Oil.). Bee an illustrated article by the late Mr. Olliff — 
“Anew Scale-insect destroying Saltbush” (. Agricultural Gazette ii,G07, 1891). 
See also an article “Further remarks on the Saltbush scale” ( JP ulvinaria 
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Ma shell i , , Oil.) by the same author, iii. 170 (1S92) , in which further parti- 
culars arc given concerning this post, figures of the scale-insect being given, 
together with a scale-moth and a lace-wing fly, which both prey upon the 
pest and tend to keep it in check. 

Habitat and Itange . — It is found in the colonies of Victoria, New South 
Wales, and Queensland, varying in size of plant, shape, and texture of 
leaves in different districts. Ln our own colony it occurs not only in the 
coast districts, but also on the northern table-lands, and away to the north- 
western plains. Overstocking and travelling sheep are driving it more into 
the interior, except on islands and other protected situations. 


n it>> t'j Plat * . — Portion of brain hlet with flower-; r., Staminatc liower-O 
c, Fruit. 
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Cause of an Important ^pple Disease. 


By N. A. COBB. 


In 1892 the receipt of some peculiar-looking diseased apples caused me to 
insert the following note in the Agricultural Gazette ; — 

An Obscure Disease. 

“The adjacent wood-cut illustrates an obscure disease of the apple, which 
appears to be rather common. Such apples are worthless. They are of 

irregular growth, and the pulp is 
neither fit for table use nor for cook- 
ing, being too hard and often bitter. 
Whether the disease is of insect or 
fungus origin, is unknown to me. 
Information, accompanied by speci- 
mens of the disease, when possible, 
will be welcome.” 

Tin* examination recently of some 
similar-looking deformed apples sent 
me from Orange and from Galston, 
N.S.W., appears to throw some light 
on the cause of this disease. 

The appearance of the apples is 
shown on the accompanying plate re- 
produced from a photograph of a few 
apples taken from the case sent me. 

I found upon examination of these apples, which were very good material 
for the purpose, that they were attacked by three insects, — 

J. The codlin moth, about 10 per cent. 

II. The mussel scale, about 2 per cent. 

III. The woolly-aphis, all, or 100 per cent. 

This result naturally leads to the suspicion that the woolly-aphis is the 
cause of the deformities. 

The aphides are uniformly located near the eye of the apple, hut are inside 
(namely, in the passage leading to the core, and in exceptional cases in the 
core itself), and number from two or three to a dozen or more. Some are 
alive, but some are long since dead. They show in a lesser degroo the 
woolliness characteristic of the species as well as other anatomical features. 
Drops of a transparent colourless or honey-yellow liquid, covered with 
adhering waxy material, are common among these aphides. 

The occurrence of aphides in this situation cannot be a fact that is well 
known, no special mention of such a fact being found in the literature of 
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apple diseases. The statement is made, apparently on the authority of 
Prof. Prilleux, that the woolly aphis is found on almost any part of the tree, 
but the fruit is not specifically mentioned. 

While the uniform occurrence of aphides inside the apples, in this ease, 
strongly suggests that they are the cause of the deformity, it by no means 
explains low the deformity is caused. Wc are driven to theorize. 

It is well established that certain insect punctures cause deformities closely 
resembling those under discussion. The apple curoulio, for instance, punctur- 
ing the young apple, and depositing its egg in the hole thus made, causes 
deformities, inasmuch as the apple fails to grow in the neighbourhood of the 
puncture. The plum curculio works with similar results on plums and 
apples. An insect puncture therefore can cause such deformities as those 
shown on the apples from Orange and Galston. 

Can the woolly-aphis puncture? Yes, that is its main business in life, and 
what is even more? to the point, wo know that on roots and limbs the 1 results 
are unsightly malformations caused by the punctures. This was shown by 
Prof. Prilleux twenty-live years ago. 

Our aphides however aie found inside, the fruit. How then did they 
cause these malformations which are to all appearance of external origin? 

Is it too much to suppose that when the apple was a blossom, or at least 
young, it was punctured by aphides which afterwards found their way into the 
cavity of the apple's eye? This theon needs to be tested, and fortunately the 
experiment will be easy. Next spring place an abundance of these insects 
on some blossoms and young apples, specially mark the apples, and await the 
result. It will be necessary to isolate the insects, which can he done bv 
tying cotton-wool round the base of the blossoms. Ac. These insects will, 
until they become winged, be unable to pass such a barrier. 

li is conceivable that the aphides can cause the malformations by their 
raids on the interior of the apple, but this is less likely, as appears from the 
fact that sfhnr of the malformations are far distant from the eye of the apple, 
where the insects are located. (See plate.) 

J hope this note may lead to the solution of this mysterious and so-called 
‘‘ obscure disease," which it will be seen is one of considerable importance. 

The red spider also occasionally occurs inside apples in the channel 
leading from the eye to the core, but 1 have seen no evidence that this mite 
causes deformities. 
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Some Useful Observations on Germinating Wheat. 


Br N. A. COBB. 


In February, 1896, my attention was drawn to the purple colouration in the 
sheaths of some shoots of germinating wheat grains. Noting that the 
variety was one having purple straw, i.c. f one whose straw turns from green 
through purple to brownish yellow in ripening, I began to wonder if this 
purple colour on the first shoot of the germinating grain was correlated 
with that of the straw. Some experiments were made at once, and they 
soon demonstrated that there is such a correlation. 

These tests and observations, carried out largely at the Government 
Experiment Farm at Wagga, New South Wales, are now first placed on 
record, and relate to the following varieties of wheat : — 


Thomas’ R.R. 

White Fife 
Leak’s B.B. 

Northern Champion. 
Sicilian Square-headed 
Red. 

Darblay’s Hungarian. 
Bearded Herisson. 
Anglo- Australian. 
Fultz. 

Hedgerow. 

Ricti. 

Talavera de Bellevue. 
Ward’s Prolific. 

Dallas. 

Battlefield. 

Improved Fife. 
Saskatchewan Fife. 
White Velvet. 


Marshall’s No. 3. 

Little Club. 

Frampton. 

Early Para, 
lung’s Jubilee. 
Australian Talavera. 
Red Straw. 

Velvet Pearl. 

Rattling Tom. 

French Early Bearded. 
Robins’ B.B. 

Canning Downs B.B. 
White Lammas. 

Early Baart. 

White Naples. 
Steinwedel. 

Allora Spring. 

Farmer’s Friend. 
Zealand. 


Oakshott’s Champion. 
Steer’s Early Purple 
Straw. 

Blount’s Lambrigg. 
Marshall’s No. 8. 

White Essex. 

Fiilbag. 

Pringle’s Defiance. 
Golden Drop. 

Hudson’s Early Purple 
Straw, 

Grosse’s Prolific. 

Dutoits. 

Gore’s Indian. 

Brown -eared Mummy. 
Algerian. 

Poland. 

Belotourka. 

Medea! i . 


This list includes the varieties of wheat principally grown for flour, in this, 
as well as other countries. There need be no mistake about the exact nature 
of the samples tested, if reference be made to the descriptions published in 
the Agricultural Gazette of New South Wales, 1893, pages 431 to 471, 
where these varieties are as fully described as the limits of our knowledge 
then permitted. The results herein presented thus rest on a definite basis, 
because the names of the samples tested represent definite varieties in a 
state of purity. 

Each variety was germinated by itself in a wine-glass, by the aid of a 
sufficient quantity of pure w r ater. The water was made to nearly cover 
the seed, and was replaced from time to time according to the amount 
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of evaporation. The observations made on these various samples showed 
conclusively that the grains of a purple-strawed variety of wheat, when 
germinating under these simple conditions, almost without exception reveal 
their identity by the purple colouration of the first shoot. (See coloured 
plate.) 

Under favourable conditions the purple colour first shows itself in about 
forty-eight hours after the grains are placed in water, though it may be 
delayed another twenty-four hours. By first soaking the grain for fifteen 
minutes in water of 120° Fahrenheit, and then germinating in cold water to 
which a very trifling amount of ashes is added, the whole process may be 
considerably hastened and the purple colouration be made to appear sooner. 

I frequently have to identify samples of wheat for wheat-growers and 
others, and hare, on several occasions during the last year, found thb simple 
test to be very useful in such cases. It need hardly be pointed out that 
this test is one that can be applied by buyers and millers to distinguish 
samples of purple straw wheat from others. Thus of two samples of 
grain offered at the same price, I believe it safe to say that, other things 
being equal, it would be best to take that which showed the fewest puqde 
shoots on being germinated. TI 113 test is so simple that I expect to sec it 
widely made use of in such cases. Inasmuch as Australian wheat is at 
present composed largely of purplo-strawed varieties, this test may also be 
of use in the London market as a criterion in doubtful cases, and I therefore 
venture to invite attention to this aspect of the test. 

The second useful observation made at Wagga in connection with germi- 
nating wheat arose out of the first, and is also one that can be easily utilised 
by farmers, merchants, and millers. While observing the germination of the 
various varieties, I noted that some shot forth and grew more rapidly than 
others, and of course at once suspected that. these were the early varieties, 
and that turned out to be generally the case. 

This test is one that can be carried out simultaneously with that for purple 
straw, and its utility rests on a similar basis. JXist as the purple stra wed 
wheats have been shown, more particularly by Mr. G-uthrie, chemist to this 
Department, to bo on the whole productive of flour of inferior nutritious 
quality, so the early wheats have on the whole turned out to be inferior in 
the same respect to the mid-season and late wheats. The test for earliness is 
therefore one that can be made widely useful, and to some extent for the 
same purposes. 

It is to be noted, however, that this latter test is one that is often seriously 
interfered with, or even vitiated by the condition of the seed. I And it to 
be of comparatively little value unless the tests are made on samples of equal 
quality as regards size, plumpness, age, condition, <fcc. It will be seen 
therefore that this second tost, both for purposes of identification and quality 
of the grain is less useful than the first. 

Perhaps I ought to add that the particular purple colouration referred to in 
this article should not be confounded with a certain purplish cast acquired by 
some wheats through a pigment formed in the cuticle; The peculiar purple 
which has given their name to the purple straw varieties is- due to those 
physiological changes in the contents of the cells which take place along with 
the dissolution of the chlorophyll in ripening tissues, and is seen not in 
wheat alone hut in a wide range of plants. 
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A Method of Usiqg the Microscope. 


By N. A. COBB. 

I must ask the forbearance of the purely agricultural readers of the Gazette 

while T devote a page or two to the 
a j^ieee ^of ^npp^rot^a 

_ T1 v '/ , \ ;i ' ; , separate occasions has this device 

Fig. 1. —Perspective view of microscope mounted for i 1 jiijj. • 

purposes of investigation by daylight. Dimensions Deen remodelled to SUlt dlttoring 

stool b v *whiS? is^L foot diamekr of the top of the circumstances, and it now stands in 

five laboratories under my super- 
vision, viz., Sydney, Moss Yale, Wagga/jBathurst, and Pymble. 
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The following is a key to the illustration (Fig. 1) : — 

aaa, architrave of a window facing the sun. 

bbb, | -inch in liners, 4 inches wide, in which the blind, d, slides. 
rr, runners for the arm, j, which carries the camera, m. 

d, perfectly opaque blind, made of American leather or enamelled cloth, running on 
a spring roller at the top of the window. By raising this blind the whole 
apparatus may be flooded with sunlight if necessary, 
c, a 4 -inch board, 8 inches wide, hanging in an inch-deep slot in the board, f, and 
riveted to the blind, d, and hence rising and lowering with the blind. This 
board, r, slides in the runners, bbb. 

ff, an inch board, 8 inches wide, fitted to the side of the window and receiving 
the board, r, into a median slot 1 inch wide, and 1 inch deep in its upper edge, 
r/, two sliding pieces of thin ebonite, placed one behind the other, each with a 
diamond-shaped opening cut out in the middle. By sliding these ebonite shutters 
the opening, /<, can be made of various size3. 

*7, the runners in which the two ebonites, <j, slide. Behind the ebonites an 
elongated opening is cut in the board, c, and this opening has a ground glass 
sliding over it in runners similar to u, but fastened to the back side of c. All 
these latter appliances are for the purpose of varying the amount and character 
of the light coming through the diamond-shaped opening, h. 
j, wooden arm, 1 inch thick and 3 inches wide, carrying the micro-camera, m, and 
sliding in the ways, <v\ capable of being clamped by the set-screws, v\ Any 
position of j may he recorded by means of scales marked on re. 
photographic plate, holder, half-plate size, as used on an ordinary tripod camera. 

/, frame into which the slide, /,*, is pushed, in construction similar to the back of an 
ordinary tripod camera. 

m, leather bellows of micro-camera, capable of extension to 4 or 5 feet. 
v , wooden front or head of camera, into which the barrel of the microscope fits. 
This head is hollowed out, and carries a light ebonite shutter, actuated from the 
outside, by means of which the exposures are made. The wire lever actuating 
this shutter is shown as a dotted white line near n. (Sec also Fig. 2 ). 

o, mirror of the Abbe camera lucida. 

p, barrel of the microscope. 

77, vertically sliding tables, the right-hand one being used as a drawing-board when 
the camera lucida is in use. Being adjustable, various magnifications can be 
secured. The higher 7 is placed the less magnification the drawing will show. 
A scale drawn on the architraves enables any position of 7 to be registered. 
The left-hand table is similarly adjustable, and is usually kept on a level with 
the microscope stage. Both these sliding tables are cut away to suit the 
observer's body resting on the stool, r. Both are braced so as to be quite rigid 
under the weight of the arms in drawing, & re. 
r, head into which the foot of the microscope is firmly clamped by means of easily 
removable wooden wedges. 

*, pillar bearing the microscope, preferably of iron and planted in cement beneath 
the building, and coming through the floor without contact with the building. 
If this is not feasible, r may be fixed to the window-sill. In three of my 
laboratories the ways, cc, are fixed to iron or wooden beams, also planted in the 
earth and coming through the floor without contact, thus making a very perfect 
arrangement for long photographic exposures with high powers where all tremor 
must be avoided. 

tt t halves of wooden hand-clamps of large size (15 inches long and 2J inches square)} 
grooved to slide in the ways, uu , and carrying the well-braced tables, 77. 
nit, two wooden table- ways, firmly fastened to the side of the building. 
r , 8 tool. 

tr , set-screw', to clamp the camera in position. 

xx, four set-screws, to clamp the tables, qq, in position. 

y, opaque cloth, sew r ed on to a rectangular opening cut in the board,/*, to admit the 
light to the mirror of the microscope. Slots to hold coloured glasses are arranged 
on the hack side of this opening, to furnish mono-chromatic light for photography, 
&c. The various subatage adjustments can be worked through the cloth, which, 
however, can be lifted in a second when necessary. 
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After having made the different features of the drawing (Eig. 1) clear, it will 
only remain to explain some of the advantages of this system of utilising the 
microscope. Having used the microscope, for purposes of investigation, 
almost daily for nearly twenty-five years, I feel justified in calling particular 
attention to opinions based on such extensive experience. 



Fig. 2.— Section of head of microscope camera, one-half size—rt, vulcanite shutter ; b, arm or lever 
for opening and shutting the shutter a (this arm is outside the head) ; c, slot into which a is 
set ; d, rabbited opening into which the draw-tube of the microsoope fits in a light tight manner. 


The apparatus is adapted to the best of all lights, — daylight. The perfection 
of the image as formed on the retina of the eye is very great, for if the room be 
darkened, and the blind, d, be closed, no light but that from the microscope 
enters the eye. Eew, even among experts, according to my observations, 
realise the evil effects of extraneous light when observing with the micro- 
scope. Those who do realise this evil are usually found advocating the use 
of artificial light by night so as to avoid the evil. Here is away to avoid it 
and still keep to the use of daylight. It need scarcely be pointed out that 
the cloth, y, is for the purpose of excluding extraneous light. 

The window faces the sun, so that whenever it is desired, by simply raising 
the blind, d, sunlight can be obtained on the top of the stage as well as 
under it. 

The whole apparatus is quite rigid. 

The arrangement for drawing with the camera lucida is of a high degree of 
perfection. I am often struck with the complication of the various more or less 
expensive devices, always more or less imperfect too, attached to the camera 
lucida, as now made, and having for their object the graduation of the light, so 
as to equalise the lights coming from the object and the drawing-paper respec- 
tively. This object is usually accomplished by inserting between the drawing- 
paper and the eye a glass having the correct neutral tint. It is usually found 
that the exact tint required cannot be obtained, either because the properly 
tinted glass has been lost or broken, or never existed. In any case, sucli 
glasses are in the way, and can only have been regarded as a necessary evil. 
In the system here described, the light coming through the microscope is first 
graduated so as to be as perfect as possible, then the diamond-shaped opening, 
\ is set so as to exactly equalise the lights coming from the microscope and 
from the drawing-paper located on the circle under the pencil shown in the 
illustration. This can be done in an instant and with the utmost precision. 
The ground glass behind h serves to destroy the image of outside objects 
which are formed when the aperture h is reduced in size. The difficulty of 
niing the camera lucida with very high powers is well known. With this 
system there is no difficulty ; whatever can be clearly seen can be drawn. 
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When the left-hand table, is arranged on a level with the microscope 
stage the moving of objects on to and oft the si age is conveniently 
accomplished. 

The sliding adjustment of the drawing board, or table (right-hand </), will 
commend itself at once to anyone who has used a camera lucida. Already a 
number of patents exist on this head, but all that I have seen are lacking in 
stability and convenience. Here, however, the artist may lie stretched at 
ease, and, having so adjusted the drawing-board as to secure the desired 
magnification, can work with comfort and with great precision. 

The nice working of the fine adjustment is facilitated by the fact that the 
ball of the hand may at the same time rest on the table. 



Fig. Hack view of white screen having universal movements ; <1, c, /, and h, same as in Fig. I — 
that is, (t, opaque blind ; r, quarter-inch hoard, 8 incites wide, attached to tf, and rising and 
falling with it ; /, inch hoard, 8 inches wide, top of which is slotted to receive c ; /», the same 
diamond-shaped opening shown in Fig. 1 ; <7, top of screen ; », forked wrought iron spindle, 
shown black, except where it enters the post,— the dots show its continuation; U, uprights 
imbedded in the ground and passing up irto the building without touching it, and supporting 
the microscope-camera above the operator’s head ; i/i, pillar supporting the microscope, 
imbedded in the ground, and passing up into the building without touching it. The cords and 
pulleys are for the purpose of moving the screen from inside the building. The small mirror 
mentioned in the text is placed on the front of the screen near <j. 

The microscope can be clamped in position, and is movable within limits. 

The photographic camera is in readiness for instant use, and is as rigid as 
possible. Being arranged on a vertical system, it is most convenient. Few', I 
imagino, having once fairly tried a good vertical system will ever revert to any 
other. Its advantages are obvious. For instance, the stage remaining hori- 
zontal, the object does not tend to float and get out of focus, liquid backing 
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on the plate does not flow, the focussing can be most easily and accurately 
done, especially when the ground glass is dispensed with, and a lens used 
instead, the bellows never bothers by sagging when long drawn out, and so 
forth, and so forth. My whole apparatus is made as low as possible, so that 
in focussing on the ground glass at l it is only necessary to stand up. If the 
camera has to be extended to 5 feet, it will be necessary to provide steps, as 
l thus comes up above the head of the standing operator. The focussing 
lens can rest on the ground glass, or swing on a vertical pivot fastened into 
the frame, Z, or be carried on a rackstand resting near k. 

Eor long focusssing, when it is inconvenient to reach the flue adjustment 
with the hand, I use a stick, the end of which carries a piece of metal that 
fits into a slot filed in the top of the fine-adjustment screw. When the 
adjustment is secured, the stick is removed. This convenient arrangement 
has often enabled me to take photo-micrographs with great rapidity. 

The pillar, e, forms a model support for a dissecting stand, the tables, 
qq, being then placed at equal heights to serve as arm-rests. 

The light is obtained from a white screen, having universal movements, 
placed outside in the sunlight, and workable from the interior by means of 
cords and pulleys. The screen is a board frame covered with bleached sheet- 
ting, On one end of the screen is a small mirror, so fastened as to indicate, 
by the sun’s reflection, when the screen is reflecting the maximum amount of 
sunlight. This light reflected from the screen is superior to the proverbial 
white cloud, and eclipses any artificial light. 

I feel sure that, in the right hands, the appliances I have here described, if 
patented, could be made a source of profit, and the moral right to so use 
them is hereby freely given to whomsoever chooses to accept. 

It is with much pleasure that I acknowledge the aid, during the last few 
years, of Mr. E. M. Grosse iu executing a number of the details of this 
system of using the microscope. The accompanying illustrations are from 
his hand. 
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( Lophodm ahmtraria , On.) 

Caterpillar. h. Chrysalid m. Male moth. Lower one, female, 
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Forest Moths that Ijave become Orchard ai)d 
Gardei] Pests. 

WALTER W. FJtOOGATT, 

(iovcriunent Entomologist. 


The Light Ermine Moth (Pilosoma ohU<jua , Walker.) 

Tins is a common moth in the gardens about Sydney, but from its delicate 
colouration and retiring habits is seldom seen in the daytime unless disturbed. 
The caterpillars arc omnivorous in their tastes, feeding upon many garden- 
plants. Early last October they attacked the foliage of the sunflowers, 
feeding upon the under-side; at first only gnawing holes in them, but as 
they increased in size completely stripping the leaves, clustering together 
beneath them when at rest. 

The full-grown caterpillars may frequently he seen crawling along the 
paths, and are always in a great hurry to get out of sight. 

Tin* caterpillar until about half-grown is of a general dark-brown colour, 
thickly covered with tufts of long brown hairs, springing from a transverse 
row of raised warts, varying from 0 to 12 in number. The head is reddish 
brown, small, lobed on either side, and rounded with a vertical line down the 
centre of the face, meeting a light yellowish-brown dorsal stripe running down 
the centre of the back to the tip of the abdomen. 

The sides of the body are much lighter coloured’ than the back, with the 
under surface dull brown ; the segments of the body are rather bigger in t he 
middle than towards the tip, with the 3rd, 1th , 5th, and (Uh abdominal ones 
furnished with a pair of prclegs; the anal clampers being short and stout. 

The full-grown caterpillar is about 1J in. in length, and is stout and thick ; 
its immature hairy coat is replaced with a dense covering of long black hairs, 
which lie so close that the light-coloured dorsal stripe is hidden ; with the 
exception of the distinctly-marked head, it is a black “ woolly bear," very 
different in appearance to the caterpillar in its younger stages of development. 
After feeding ior six weeks in captivity, the first pupated on the 7th of Decem- 
ber. . The pupa* measure J of an inch in length, and are enclosed in light-brown, 
loosely-spun, flimsy silken cocoons, very often placed side by side on the food- 
plant. The pupa is broad and stout in proportion to its length, of a dark- 
brown colour, thickly covered with tine punctures, which are very irregular 
on the upper portion, but forming regular rings on the abdominal segments; 
the last segment terminates in a curious brush-like tip. 

The moth measures slightly under 2 inches across the outspread wings, 
which together with the head, thorax, and under-surface of the body are 
creamy white; the eyes and antenna? are black, the latter finely toothed, and 
tapering to thje extremities ; the sides and front of the face are thickly 
covered with bright red down, with a patch on either side on the under 
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surface at the base of the forewings, and the thighs of the same bright 
colour, the rest of the legs black. The wings are very irregularly spotted 
and marked with blackish brown; on the foro pair there is generally a fine 
band of these spots running from the tips of the wings at an angle towards 
the base; the hind pair are sometimes hardly spotted at all. The upper 
surface of the abdomen is bright red with a row of black spots down the 
centre of the back, and another on either side, the latter curving round 
underneath ; the under surface of the abdomen and the extreme tip are 
creamy white. 

Mr. E. Anderson in a paper in the Australasian says, “ This is one of our 
commonest moths (in Victoria), and appears early in September. Apparently 
there are three or more broods during the yoar. The caterpillars from the 
September moths are full fed in November, and emerge into moths in 
December. By the end of February another generation has passed, and yet 
another by May, the caterpillars from the last Beries feeding slowly through 
the winter, and producing the September moths.” 

Remedies . — Spraying with Paris green wdien the young caterpillars are 
feeding together, and have not abandoned their gregarious habits. They are 
very easily shaken off the bushes, and can be brushed into a dish and 
destroyed ; if the September brood be destroyed it would be the most 
effective. 

The White-shouldered Looper ( Lophodes sinistraria, Gn.). 

A fine collection of caterpillars of this moth were received from Mr. 
W. A. Smith, of Moorebank, in December and another in January, with the 
information that they had stripped all the foliage off a number of young 
apricot trees in his orchard before their depredations were noticed. 

Mr. Geo. Lyell informs me that in Victoria these caterpillars feed upon the 
foliage of the black wattle ( Acacia decurrens ), and in some places are very 
plentiful ; they probably, in tlierr native state, feed upon the same trees in 
New South "Wales, but I have never taken them about Sydney. 

The eggs, which were also obtained by Mr. Smith and forwarded with the 
caterpillars, are placed side by side in regular rows on the upper surface of 
the leaf ; they are dark yellow, cylindrical, and elongated, varying from 140 
to 160 in number, but each patch could be easily covered by a sixpence. 

The caterpillars, when full-grown, measure 1| inches in length, and are of 
the usual elongate slender cylindrical form peculiar to this group ; the general 
colour is dark reddish-brown, closely covered with fine transverse bands of 
darker coloured spots. The head is somewhat lighter in colour, with the 
under surface of it and the thoracic segments tinted w r itli rich pink ; the 
forehead is very flat, giving the head an angular or ridged appearance. The 
apex of each segment has three wrinkled folds, more distinctly defined 
towards the tip; the legs are light coloured with the claws black; the 
spiracles yellow ; the third pair of prolegs broad ; the tin of the abdomen 
ornamented with three conical points, the central one smallest. 

The remarkable resemblance of most of the looper caterpillars, both in 
colour and form, to the twigs of their food plant, and the motionless 
attitudes they assume when disturbed or resting, render them, even when 
full-grown, very difficult to detect ; it is only after the plant is pretty well 
stripped and the cause of the damage closely investigated that the marauders 
are discovered. Though their movements are so precise, the fore part of the 
body being always stretched out and the leaf in front clasped witu the fore- 
legs before the centre of the body is looped up and the hind claspers let go 
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behind, yet they can get about very quickly, and are further aided by carrying 
a silken thread from the mouth with which they can drop when frightened. 

The pupae are sinning black to dark chocolate brown, and, like all members 
of this family, are not enclosed in any cocoon but deposited among the 
rubbish beneath the tree; they could be easily collected and destroyed if the 
caterpillars have been overlooked. They measure about an inch in length, 
but vary considerably in the sexes ; the male chrysalids are much the 
smaller; the summit rounded, the wing eases short and roughened, with the 
abdominal segments covered with fine punctures and divided at the base with 
a smooth impressed ring, the anal one very rough, rounded at the tip, and 
ornamented with a fine fork. 

The moths vary much in size and colouration in the sexes. The males 
measure only a little over an inch and a-half across the wings, which are of 
a general blackish-brown colour, indistinctly marbled with irregular transverse 
black lines, several grey spots on the front margin of the forewings and 
others on the hind pair ; both pairs deeply crenulated along the edges. The 
antenna? are very fine and deeply feathered. The female measures over two 
inches across the wings, which are of a much lighter colour than those of 
the males. The ground colour is somewhat Variable, generally of a light 
chocolate brown, with the front margins of the fore pair striped with grey 
running across in a band behind the head ; two small spots towards the tips. 
The remainder of the wings have several fine irregular lines, the last one 
marking the crenulated edges with dark brown. '.Che hind pair have three 
dark Hues, forming a broad band across the centre and another dark band 
round the lower edges. When at rest they spread their wings out, forming 
a half^circle, and lie so closely to the hark that they are very easily missed 
in spite of their size. 

Remedies . — Spraying with Paris green will soon destroy them, as they are 
most voracious feeders ; while if the ground be well raked up beneath_the 
trees, many chrysalids will be destroyed. 
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Some South Australian Forms of Cordyceps 

Gunnii, Berk. 


Br J. G. 0. TEPFER, F.L.S., &c., and I). M ‘ALPINE, Govt. Vcg. Pathologist, 

Victoria. 


Among the entomogenous fungi of Australia, Gorclyccps Gunnii , Berkeley, is 
probably the most widely distributed, and, as is frequently the ease with such 
species, exhibits a considerable variation in form. It is therefore of import- 
ance to record the various forms so as to discover the limits of the variations 
on the one hand, and on the other to trace out possible connections between 
these and localities, conditions, or other circumstances which may have a 
bearing upon their biological history, which is the raison d'etre of the present 
paper. 

The species was first described from Tasmanian specimens (Berkeley Dec . 
Fung. 200, FI. Tasm . II, 278. Sacc. Syll. 5030, c|*c.), then from Victoria and 
New South Wales ( Cooke , Ilandb. Anstr. Fungi , p. 277, jig. 184, 1892; 
Oltiff, Agric. Gazette , N. S. W., Vol. VI , p. 408, Plate IV, Jig. A), in various 
localities. The latter author also quotes “ South Australia ” but without 
giving any specified locality or authority, the present record is therefore the 
first which denotes these, and places the occurrence of the species in that 
province beyond doubt. The same author also mentions that the record from 
New Zealand requires confirmation. 

If the figures published by the above-mentioned authors bo compared with 
those in the appended plates, and drawn from fairly fresh specimens by us, it 
will be seen at once how r great the difference in form and size really is, and 
not alone in that of the vegetable part but also in that of the host. In 
regard to the latter the opinion may bo expressed that in the case of the 
South Australian specimens the form of the larvae is such that its belonging 
to the genus Pielus appears doubtful, and may rather belong to members of 
the families Lasiocampidat or Agrotidcr , &c., that is, larva) feeding above 
ground, but descending into it when moulting or pupating, as some species do. 
If this surmise be correct, it would also explain now infection could occur in 
favourable localities, the spores being evidently scattered at or near the 
surface, the underground-feeding larva> living habitually at too great a depth 
and rarely if ever come to the surface or approach it, as that w ould endanger 
their life exceedingly. 

The description given in Cooke’s A ustr. Fungi, p. 277, is as follows : — 
“ Entomogenous, fleshy, capitulum cylindrical, yellow, becoming blackish 
above ; stem elongated, white ; aeci cylindrical ; sporidia filiform, breaking 
into cylindrical joints, 5 p long, hyaline.” This being quite insufficient to 
include our specimens, and in some respects inapplicable, the following 
supplementary one is drawn up instead. 
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Cordyceps Gunnii, Berk. 

Entomogenous ; capitulum simple, variable from elongate oval to cylin- 
drical, punctate, black to yellow, 21-4*2 mm. long, 6-13 mm. thick; basal 
part of stroma distinct, cylindrical, more or less carinate, brownish, 7-35 mm. 
long, 3 5-7 mm. thick ; stem short or considerably elongated, straight, more 
or less contorted or Bpirally twisted, usually much more slender than the 
basal part of the stroma, external cortex-like part thickened, rough, surface 
irregular, dark brown, loosely adherent, more or less incrassated towards 
apex; internal part fibrous, white; 45-240 mm. long, 2 5-7 *0 mm. thick. 
Plate I, figs. 15. (J.GKO.T.) 

Perithecia pale yellow, Indian-club-shaped to broadly clavate, perfectly 
rounded at apex or slightly apieulate, completely immersed, with slightly 
swollen dark-brown collar at oval end, which dehisces by a narrow pore, up 
to 1*5 mm. in length, and visible to naked eye ; wall elastic and tough, 9 5 /x 
thick. 

Asci hyaline, elongate, narrowly cylindrical, tapering slightly toward 
capitate end, and considerably towards the posterior, constricted beneath 
capitate apex, 300-500 ^ long, and 8-spored. 

Sporidia arranged in parallel bundles within the asci, filiform, fairly 
equally thick throughout, but the ends slightly tapering and rounded, at first 
multiguttulate, then multiseptate, 155-109 x 2 k — 4 fi ; component cells 
4J • — 5 \ x 3£ — 4 /x, readily separating and not stained by iodine. Plate 
II, figs. 1-5. 

On comparing specimens with published descriptions (I have chiefly used 
Massee’s in Annals of Botany, Yol. IX, No. XXXIII, p. 18, 1895J, and 
authenticated forms in the Melbourne Herbarium, I find the figured speci- 
mens to belong to C. Gunii , but the amended description will serve to call 
attention to variations probably due to difference of habitat. The capitulum 
may be elongate ovate, lanceolate, sub-cylindrical or cylindrical, the colour 
black as well as yellowish, and its size may be 2-4 cm. instead of 4-8 cm. 
The stem is very variable in length, and may be dark brown as well as 
whitish or rich olive green, as, Oil iff says, they are in life. The average 
length of the entire fungus (inclusive of the caterpillar) of several specimens 
in the Melbourne Herbarium is 5i inches, but one with long, slender, 
flexuous stem was about 2\ times that. The perithecia arc often clavate as 
well as narrowly ovate, the asci cylindric, without being clavate, and the 
capitate end (clavate) towards the mouth opening ; the sporidia agree with 
the recorded sizes, but are by no means as long as the ascus. 

These South Australian forms deserve to he placed on record for com- 
parison with Tasmanian, New South Wales, and Victorian specimens, but I 
do not think the external characters are sufficient to separate them (from 
the others) being so variable. (D.M‘A.) 

Habitat. — On lepidopterous larva*, South Australia. Four specimens 
were collected by Mr. Gratwick and sent by Mr. A. Siddell at Sellick’s 
Hill, and three others at Kingston, by I)r. A. Engelhardt. 

Those specimens furnished with the longer anti thinner stems bear also 
the smaller capitulum, and vice vet'sa, while either group include both 
straight and spiral-stemmed forms, and appear to be similar in all respects, 
except size. 

The caterpillars all belong apparently to the same species, but are too 
much distorted for identification. They are from 35-50 mm. long, and 
4-5 mm. thick, and mostly similarly encrusted (wholly or partially) as the 
stem of the fungus. The latter was described by the donors as having been 

B 
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found among grass under trees in very rich black soil during wet weather, 
but the kind of trees was not mentioned. The occurrence in black soil is 
also recorded by Oil iff, but the trees ( Acacia data , Cunn.) with which his 
informant stated, they were always found associated do not occur in S.A., 
nor is even the allied A. decurrem indigenous at Sellick’s Hill (32 miles 
south of Adelaide), though it may be at Kingston. 


EXPLANATION OF PLATES. 

Plate (./. (/. O. Pepper). 

Figs. 1 5. Cordyeeps Curin', Berk. Natural size. Drawn by J. 0. O. Teppcr. 

Fig. 1. Scllieks Hill specimens (legit Mr. Oratwick). Slender, elongated form. 

,, 2. ,, ,, ( ,, ). Stouter form, smallest specimen 

(others intermediate). 

,, 3, 4. Kingston specimens (legit Dr. Engelhardt). Normally-sized forms. 

,, 5. Seilicks Hill specimen preserved in spirit.- Stout form arid somewhat magnified 

A. Capitulum. 3$. Neck or Stroma, c. Rough, external epidermis covering stem, 
l). Internal white fibrous stem exposed by removal of outer part. e. Caterpillar, 
more or less distorted by the fungus. 

Plate (/>. Me A! pine). 

Figs, 1-5. Cordy ceps Gunnii, Berk. S. A. varieties. Micros, details. Drawn by 

D. Me Alpine. 

Fig. 1. Two Peritbecia x 52. A. Size, 1*128 mm. ; n. Size, 1 *450 mm. long. 

,, 2. Aseus ; x 540. The asci are usefully gracefully curved, thickest about the 

middle, and tapering towards the posterior extremity (312 p x 9*5 p). 

,, 3. Capitate end of asci ; x 1000. a-d. Varieties of form. 

,, 4a. Sporidium at multiguttulate stage ; u. Portion of another at multiseptate ( x 540). 

,, 5. Middle of ascus ( x 1( 00), showing four sporidia on superficial view. 
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Report op tlje Manufacture of Soft Cheese. 

( Camemhert and Brie.) 

By M. DE METALNIKOFF, Attache to the Russian Minister for Agriculture, 
and M. V. HOUDET, Agricultural Engineer and Professor at the 
Dairy School of Poligny.f 


General Remarks. 


In the dairying industry, as in most others, the quality of the products 
depends on the quality of the materials we have to commence with. 

The principal requirement in the making of good cheese is an abundant 
supply of good and rich milk. 

The milk to be used for the making of soft cheese should contain nearly 
equal proportions of fat and casein ; if it is too watery, like that from the 
Dutch herds, the cheese becomes dry and bard; if, on the contrary, it is 
rich in butter, like that from the Jersey cattle, the cheese has a tendency to 
run, will easily go rancid, and is difficult to keep. 

In making Camemhert and Brie the milk from the Normandy and Blemish 
herds, which give from 3,000 to 3,400 litres J of milk during the 300 days of 
milking, is preferred. 

The following tables give tbe composition of a mixture of milk from 
eighteen cows, drawn night and morning, and which was analysed by the 
method of M. Duclaux of the Agricultural School at Coigny : — 


Fatty matter 
Lacteous matter 
Albuminoid matter 
Phosphate of Lime 
Mineral Salts 

Dry Residuum 
Water 



January IG. 

July G. 


Solids. 

Liquids. 

Solids. 

Liquids. 


K r - 


g>‘- 

gr. 


4*18 

0 

3*48 

0 


0 

4*68 

0 

4*71 


3 *47 

0*63 

i 3*01 

0*59 

... ! 0*23 

0*17 

i 0*15 

0*20 

... 0 

0*31 

i 0 1 

0*35 


... 1 3 *07 per 100 1*2*41) per 100 

... 80*33 ,, j 87*51 ,, 


Apart from race and individuality, there are many circumstances which 
have a marked influence on the quality of the milk. If the plant is the 
image of the soil, the cow is a subsequent product; therefore, the agricul- 
turist ought rather to improve the local race by sensible feeding and judicious 
breeding than try to experiment with a race of cattle from outside his 
geographical area. 

It must be borne in mind that the milk should be thoroughly drawn, 
because that which comes last from the udder is very much richer in butter 
than at the first ; also the greatest care and cleanliness should be practised 
in the milking operation. 


•Bulletin, Ministore de F Agriculture, Paris, Quinzieme anm'e, No. 4. (Octr. , 1896.) 

+ The illustrations are from drawings by M, J. Bonvalot, Professor at the Dairy 
School, Poligny (Jura). 

X A litre is equal to 1*76 pints. 
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Of course tlie quality of the milk is of the greatest importance in the 
manufacture of dairy produce, but the best results do not entirely depend 
on that. 

As soon as the milk comes into contact with the air, and rennet has been 
added, an active fermentation takes place, by means of numerous species of 
microbes, which have each a particular part in the decomposition of the 
organic matter contained therein. 

These microbes remain in the curd which later on forms the cheese, and 
perform their work of decomposition with a favourable or unfavourable result, 
according as the state of the temperature, humidity, and the situation favours 
the evolution of one kind to the detriment of another. 

A cheese-maker who ignores these facts is not up to his work, whatever 
professional qualifications he possesses ; his results will be uncertain, often 
defective, and when failure takes place he will be incapable of discovering 
the cause. 

During the last fifteen years, thanks to the admirable discoveries of Pasteur, 
and the researches of M. Duclaux, as well as to the remarkable works of 
other French and foreign scientists, and the stimulus given to scientific 
dairy -farming by the establishment of special schools, the cheese industry 
has undergone a perfect revolution in France. The methods of manufacture 
have been considerably modified, and the production of cheese, instead of 
being localised in its original place, has been extended with advantage, at the 
same time as the production of milk has increased considerably. 

According to the report of M. Tisserand, and notwithstanding the increase 
in the annual production of milk, in 1893 France imported 12,632,897 kilos 
of cheese, and only exported 5,597,410 kilos, showing a difference of over 
7,000,000 kilogrammes, representing in money value 10,809,693 francs. 

This sum, which we pay annually to the foreigner, to make up the deficit 
of our national production, is a tribute which we could easily avoid by 
increasing the extent of our grazing land, and augmenting the number of 
our cows — by improving their breeds, and, above all, by improving the 
methods of manufacture, which are still very defective in certain districts, 
such as the Pyrenees and the Central Plateau, where the dairying industry 
is not considered of much importance, and is not progressing at all. 

In all cheese-making the beginning is the coagulation of the milk by the 
addition of rennet ; the subsequent different manipulations and fermenta- 
tions to which the curd thus obtained is submitted, giving such and such a 
kind of cheese. 

Manufacture of Camembert. 

Camembert passes with good reason for the best and most delicate of soft 
cheeses. It was first made at the beginning of the century near Yimoutiers 
(Orne), in the commune of which it bears the name. Its manufacture 
afterwards extended rapidly in the neighbouring provinces and in certain 
other districts of France, but the Camembert most eagerly sought for by 
consumers and most appreciated in the Parisian markets comes in particular 
from Calvados. 

The mode of manufacture which we shall describe is the one that is 
practised in several of the farms most renowned in Normandy for the good 
quality of their products. It has been applied with success, with a few 
modifications, to the Dairy School at Poligny. 

The milk is purchased in the neighbouring districts, and should be delivered 
at the cheese-dairy by the vendors before 9 o’clock in the morning. 
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When the delivery of the two daily milkiugs is made only once a day, 
the morning milk should never he mixed with that drawn in the evening; 
indeed, only the former should be used for cheese-making, the other is 
made into butter. 

If it is delivered twice a day, the evening’s milk, on its arrival at tho 
clieese-dairy, is poured into 20-litre cans, which are placed in cement basins, 
through which a stream of cold water constantly flows. The next day, after 
having tested this milk by the acidimeter, you taste it, and then it is mixed 
with the morning’s milk before commencing operations. This latter pro- 
ceeding is not to be recommended, although it is very often practised in 
winter, because whatever precautions may be taken, the quality of the milk 
has changed during the twelve hours it has remained in the dairy, and the 
product that is obtained from it will never possess the exquisite flavour of 
cheese made from fresh milk treated immediately after it has been drawn. 

Above all, it is important only to use good wholesome milk. Whenever 
a case is doubtful it should be tested by the acidimeter and cream-tester. 
When the milk is brought in it is emptied into a receptacle surmounted by a 
sieve, which retains all sorts of impurities, which, in spite of all precautions, 
have fallen into the liquid. You nave then a uniform mixture, which must 
be heated to a suitable temperature for ripening. 

In the small cheese-dairies the milk is poured into tin cans of 50 to 100 
litres capacity, aud heated in a hot-w r ater bath. In the large dairies where 
steam is indispensable for cleaning the different utensils and warming the 
rooms, there are multitubular milk-heaters capable of treating from 500 to 
1,500 litres per hour. 

The temperature of the heated mixture is indicated by a thermometer, 
and easily regulated by turning the feed-cocks of the steam or the milk. 
The season, the time, the temperature of the air, the degree of acidity of 
the milk, the richness in fat, the quality of the rennet are also circumstances 
which must be taken into consideration to determine the degree of heat 
which the milk should reach before ripening. Under any circumstances 
this operation is not successful except at a temperature between 26 and 31 
degrees centigrade. The milk is heated so much the less when it is more 
acid, and for this reason it is wise to test it by the acidimeter before com- 
mencing operations. A milk which does not turn the testing-paper, which 
has no acid taste, and does not coagulate by the heat, can, however, be 
sufficiently acid to become detrimental to the making of good cheese, if, 
ignoring the acidity, you have not taken care to keep the temperature for 
ripening sufficiently low. There are two kinds of acidity — one called 
natural, and , which exists in the fresh milk ; in ordinary milk between 16 
and 20; in milk called alkaline it is below 16 ; in acid milks it is above 22 ; 
the other, which is called artificial acidity, is produced by the transformation 
of the sugar into lactic acid, and added to the first it rapidly reaches a stage 
which makes the milk bad. 

Tho milk coagulates cold, as soon as the acidity exceeds 80; the same 
takes place in boiling when the acidimeter marks 27 ; whenever the acidity 
exceeds 20 degrees the temperature of ripening must be lowered 1, 2, or 3 
degrees. The fatter the milk is the more it must be heated. 

In winter it should be heated from 30 to 31, or sometimes to 29 degrees. 
In summer ordinarily to 28 or 29, and 26 or 27 during thunderstorms. 

When a suitable temperature is reached a certain quantity of liquid is 
taken away, to which is added 0*4 per cent, of colouring matter; a spoonful 
of this solution is sufficient for 100 litres of milk. 
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Chapter I. 

Properties and Action of Rennet. 

The milk coagulates spontaneously under the action of a great number of 
substances, each having a special influence on the curd produced. The juice 
of certain plants, such as tho “ rennet,” sorrel, artichoke, &c., will give their 
own flavour to the curd. Tho acids, and particularly lactic acid, which is 
nothing else but milk-sugar transformed by microbes, give a hard curd, 
disagreeable to tho taste, and difficult to keep; only the curd obtained by 
the natural rennet is suitable for the making of cheese, and has no smell or 
taste. Tho natural rennet is a soluble ferment, secreted by the fourth 
stomach of young ruminants, under a milk diet. 

Formerly each cheese-maker prepared his rennet by macerating calf’s 
rennet in certain liquids, by more or less empirical processes, but the 
rennets thus obtained were generally thick, contained foreign matters, and 
often ferments detrimental to the cheese. As thoir strength varied greatly 
it was difficult to obtain a uniform product. In order to ensure a product 
of uniform quality it is absolutely indispensable to have a perfect rennet 
with a known and unalterable coagulating strength. The extracts of rennet, 
which can be bought, fulfil these conditions, but care must be taken to keep 
the bottles in the dark and well corked. Light rapidly diminishes its 
strength. There are several kinds, for instance — 

T • £ i • l i ( 2,500 litres of milk. 

Liquid rennet, or which 1 litre \ n 

will coagulate ( I0o|o00 ” 

Milk heated to 35 degrees centigrade, with a certain quantity of rennet 
added, becomes in a few minutes a white elastic mass, having the consistency 
of jelly. Jf the curd thus formed is left alone it contracts to a third or a 
quarter of its original volume, the whey escaping and Heating on the 
surface. The action of the rennet which causes this coagulation is not due 
to the formation of an acid, since coagulation takes place, although more 
•slowly, in an alkaline solution ; that w T hich acts is a nitrogen soluble ferment, 
as we have described before. 

It is highly important to know what are the elements of the milk which 
remain in the curd, and what those are which pass into the serum. M. 
Buclaux has, from the first, studied this question, and he has given the 
■following analytical results in his work on milk : — 


Elements. 


— 



Solids. 

Liquids. 




Milk. 

Serum. 

Milk. 

Serum. 

Fatty matter 



gr. 

4 30 

gr- 

O-SS 

gr- 

0 

g r * 

0 

Milk-sugar 



0 

0 

5*37 

5-77 

Casein 



3*53 

0-46 

0*37 

0*36 

Phosphate of lime . . . 



0 23 

0 

0*17 

017 

Soluble salts 



0 

0 

0*40 

0-43 

Total... 

... 

... 

8 -06 

1-31 

0*31 

673 
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These figures show us that the solids in the milk — fat, casein, phosphate 
of lime — almost entirely remain in the coagulum, whilst the liquids are all 
found in the serum (or thin part of the milk). 

The quantity of fatty matter which remains in the latter depends on the 
manner in which the milk is worked and the way it is shaken. If it is 
worked quickly, or if the curd works up very soft, a part of the fatty matter 
passes into the serum ; if the curd is very lirm, on the contrary it preserves 
nearly all this matter. 

The milk-sugar is concentrated more in the curd than in the serum, which 
contains, besido the soluble casein, colloidal casein, and the soluble phosphate 
of lime. 

In acid milks the proportion of soluble phosphate of lime is greater than 
in ordinary milk, because the acid dissolves part of the phosphate of lime 
originally insoluble. 

80, as we have said, the richness of the milk in fatty matter, its temperature, 
its acidity, the different salts it contains arc so many factors affecting its 
coagulation by rennet. 

The quality of the milk is never quite tho same in two milkings separated 
by an interval of twenty-four hours, and if you do not take into consideration 
the nature of the milk on one hand, its temperature, the quantity of rennet, 
and the time of coagulation on the other, you must expect great differences 
in the quality of the product. 

Action of Salts, Bases, and Acids on Rennet. 

Certain salts have the property of coagulat ing milk without the co-operation 
of rennet, such as sulphate of magnesia, chloride of calcium, phosphate of 
soda, salts of baryta, stroniha, «fec. Generally, these salts, in small quantities, 
accelerate coagulation, whilst in the contrary case, large ones retard it. 
Alkaline salts, carbonate of potash, carbonate of soda, borax, &c,., also retard 
the action ; by adding 1,000th part of carbonate, coagulation takes place ten 
times more slowly. 

It is the same with the bases. If 1,000th part of lime is added, it takes 
four times as long for the curd to form. As for the acids, they cause the 
milk to coagulate all the quicker when the temperature is high. Boracic 
acid alone is sometimes added to retard the formation of the lactic ferments, 
which are the cause of the natural coagulation of the milk. Borax, or borate 
of soda, is often employed for the same purpose. 

According as the lactic ferments transform the sugar into lactic acid, this 
latter re-acts on the borax and forms a neutral salt (lactate of soda), whilst 
the boracic acid, set at liberty, acts as an antiseptic. 

Rennet. 

When a rennet is sold, of 10,000 strength, it means that 1 cubic centimetre 
of this rennet coagulates 10,000 cubic centimetres of milk, heated to 35 
degrees, in a specified time. That is to say, the strength of a rennet is pro- 
portioned by the quantity of milk it coagulates, and experience shows that 
this strength is in inverse? proportion to tlie time it takes to coagulate the 
same quantity of milk ; so that if 1 cubic centimetre coagulates 10,000 cubic 
centimetres of milk, at 35 degrees, in 40 minutes, cubic centimetre will 
only coagulate 5,000 cubic centimetres, other circumstances being equal. 

If a given quantity of milk is coagulated by a certain quantity of rennet 
in 30 minutes, the same quantity of milk would be coagulated in 15 minutes, 
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if one doubled tbe dose of rennet. This is only the rule when the quantities 
of rennet employed are neither too great nor too weak, and when the 
temperature of the milk that is to be coagulated remains between 18 degrees 
and 40 degrees centigrade. A too large dose of rennet makes the liquid thick, 
but does not coagulate it properly. When the dose is too weak, coagulation 
is interminable. It coagulates best at 37 degrees, above or below that 
temperature its action gradually diminishes, while at 55 degrees and at 15 
degrees it is not possible. 

A good cheese-maker ought not only to know this, but to understand as 
well the strength of the rennet he uses, and to be capable of putting it to 
the proof daily. With this object the following process is very simple, and 
gives sufficiently correct results : — 

Pour 10 cubic centimetres of rennet into a vessel and fill it up to 100 cubic 
centimetres with distilled water. Ten cubic centimetres of this mixture 
corresponds to 1 cubic centimetre of the regulation rennet. 

For example, heat 1 litre of milk to 30 degrees, add 10 cubic centimetres 
of the solution, and let it stand. To ascertain when the coagul urn is formed, 
bury a knife-blade in the milk, and the imprint left should be clearly marked, 
and should fill with a greenish liquid. The time required from beginning to 
end of the operation should be 4 minutes. 

Now, to find the coagulating strength, that is to say, how many cubic 
centimetres of milk, heated to 35 degrees, will be coagulated by 1 cubic 
centimetre of this rennet in 40 minutes. 

Here we have the rule of three : — 


1 cubic centimetre 
rennet coagulates. 


fin 5 minutes, at ,30 degrees, 1 litre of milk, or 1,000 cubic 
centimetres. 

In 1 minute, at 30 degrees* | litre. 

In 35 minutes, at 30 degrees, LiLfe 

o 

In 35 minutes, at 1 degree, 

In 35 minutes, at 40 degrees, litres, or 9,333 

l 5 x 30 cubic centimetres. 


Under these conditions of time and temperature, the coagulating strength 
sought would be 9333. If we wish to know the quantity oi rennet required 
to coagulate 100 litres of milk heated to 30 degrees, in two hours, the strength 
of the rennet being 2,500, we reckon thus : — 

If 1 cubic centimetre coagulates 2,500 cubic centimetres of milk at 35 degrees 
in 40 minutes how much will coagulate 100,000 cubic centimetres at 30 degrees 
in 120 minutes ? We have = 15*55, or say 10 c. centimetres. 


Chapter II. 

Ripening, 

Generally, we reckon that to make 100 camemberts, it takes nearly 190 to 
196 litres of milk in winter, and very nearly 210 in summer, which makes 1*9 
or 2*1 litres per cheese according to the season of the year. Milk in summer 
is more aqueous, and much more acid ; it gives a closer curd and that is why 
it is necessary, when one desires to make cheeses during this season, of the 
the same weight as in winter, to use a little more milk in their manufacture. 
Close upon two hours is the best time to allow for coagulation when making 
camemberts. 
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In many dairies the whole of the milk is ripened in one lot, and then the 
dressing is proceeded with. 

This however is a bad plan, because supposing that you make 1,000 cheeses 
per day, the necessary 2,000 litres of milk are ripened two hours before 
putting into the mould, and consequently ready to be operated upon at the 
end of that time. Now, to obtain a soft cheese like the one we treat of, of 
good quality, the curd must be soft, watery, and little adhesive, which is the 
result of slow coagulation, with a small quantify of rennet. 

The working of a certain quantity of curd takes a certain time, during which 
coagulation goes on increasing, if you exceed the regular time even a little, 
the coagulum becomes hard and contracts, and the cheese will never have a 
fine and soft grain ; and its flavour will be unpleasant. 

To avoid this inconvenience the ripening is generally divided, a maximum 
of 100 litres being coagulated at a time. If the curd is watery and too soft, 
the drainage is slow, particularly in winter and to hasten it, the dairy must be 
heated. However the heat need not be great, or the cheese becomes dry, and 
warped, and is covered with a sticky coating which prevents it from taking 
the salt properly ; and afterwards this circumstance is detrimental to the 
cryptogamic growths which cause it to mature. 

It is a bad practice to put all the curd in the mould at the same time, it 
hinders the drainage, and gives the cheese a poor quality. The curd which is 
placed first in the mould, and which will later on form the crust of the cheese, 
should he a little harder than the remainder in order to make it easy to turn, 
and it will be all the better if it adheres a little to the stand. 

To ensure this condition, the stand should be carefully washed with hot 
water first. In our opinion the milk should be ripened in six lots, and the 
moulding or dressing done in five hours. 

The sixth part of the whole quantity is poured into tin pails, of a certain 
size. These receptacles are carried into the dressing room, and at tho exact 
time when the milk which they contain is coagulated, a spoonful of curd is 
placed in each mould. 

One hour after, a second spoonful of curd taken from the second sixth is 
placed upon the first, and so on, six spoonfuls of coagulum being necessary 
tor one cheese, and each spoonful (or ladleful) being placed in the moulds at 
an interval of an hour. 

The lower the outside temperature, the more must the milk he heated 
before mixing with the rennet. 

In winter, the first sixth is mixed at 31 degrees, when it is very cold, and 
at 30 degrees in ordinary times ; it must never descend below this tempera- 
ture, except in summer when it only requires heating to 29 degrees. A second, 
third, and fourth, sixth, as they are mixed one, two, and three hours after the 
first, should be heated to 29 degrees in winter, and 27 in summer ; finally the 
last sixth should reach 28 degrees in winter, and 23 to 27 in summer. 

These figures are not absolute, they vary according to the district, and the 
nature of the milk, but an intelligent cheese-maker who feels his way carefully, 
will soon find out the temperatures which are most suitable for his work in 
any particular locality. 

For reasons alreaay indicated, the temperature of the milk used in the 
first part of the work should be raised a little. In the second phase of the 
operation, and particularly at the end, the degrees of heat diminish both in 
summer and winter, because it is indispensable that the last spoonfuls of 
coagulum deposited in the moulds should be formed of a soft and watery 
curd, in order to prevent the cheese from becoming too dry on the surface 
whilst it drains. We shall see presently that to arrive at this result, not 
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only must the temperature be reduced, but also the dose of rennet. 
Finally, the differences between the temperatures of winter and summer, in 
order to make the coagulations correspond, are due to the coolness which is 
produced during the formation of the curd, and which is more marked in 
summer than in winter, and also to the fact that during the latter season 
milk acidifies less quickly than in summer. 

Concerning the quantity of rennet to be used, account must be kept of 
the rules and particular circumstances that we have already indicated ; it is 
for the cheese-maker to determine the dose necessary to produce the desired 
degree of coagulation. Camembert is a cheese which matures quickly and 
regularly ; the curd should be obtained with very little rennet, otherwise 
it will be hard and brittle, especially in summer, when the milk easily 
coagulates. 

In Calvados, during this season, a liquid rennet of a strength of 2,5C0 is 
generally employed. In winter they use a rennet of 10,000, which is mixed 
with equal parts of water, in ordinary weather ; whilst during the coldest 
w T eather the mixture should be formed of tw r o-thirds rennet and one-third 
water. 

In the following tables, which show the temperatures mentioned above, and 
the doses of rennet to be used, we are supposed to have to transform GOO 
litres of milk into Camembert ; the quantity of liquid treated is divided into 
six equal parts, wdiich are mixed at intervals of one hour: — * 


1. Summer Manufacture. 


Test. 

Quantities of 

Temperature of 

Quantity of Rennet 

Milk. 

Heat. 

(.Strength, 2,500). 


Litres. 

I>cg. centigrade. 

Grammes. 

1 

100 

29 

17 

2 

100 

28 £ 

17 

3 ... ... ...' 

100 

2S 

15 

4 ... , , . 

100 

28 

14 

5 

100 

27£ 

14 

6 

100 

26-27 

13 12 


2. Winter Manufacture. 


Test. 

Quantities of 
Milk. 

Temperature of 
Heat. 

Quantity of Rennet (Strength, 10,0(H>). 


Litres. 

Deg. centigrade. 

4 

Grammes. 

* 

Grammes. 

1 

100 

30-31 

18 

15 

2 

100 

29-30 

174 

15 

3 

! 100 

29-30 

17 

15 

4 

100 

29 

17 

15 

5 

100 

29 

37-165 

144 

6 

100 

28 

10 

14 


In the small dairies, where the daily quantity of milk is insufficient to be 
coagulated in six lots, the number may be reduced to two, three, or four ; 
but then two ladlefuls of the curd must bo placed in the mould at a time ; 
two hours after two or three more may be placed in it, and at the end of 
three hours the last may be deposited, always taking care that this curd is 
more watery and less coherent than the preceding ones. 
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Chapter III. 



Dressing or Moulding. 

The coagulation is complete when on pressing the curd, only a few drops of 
colourless liquid cling to the lingers, free from small white granules. 

The moulds (fig- 1) are de- 
posited alongside each other on ■'** iZ cm '- 

tables (fig. 2) covered with wicker 
stands or trays of fir. They are 
made of tin, and their sides are 
pierced with holes placed in screw 
form, and their dimensions are 
4| to 5 inches diameter, 4 to 4J 
inches high for Camembert. 

The wicker stands or trays are 
the same width as the gutter (or 
drain), and about 40 to 00 inches 
long. They should be changed 
every day, and before being placed 
on the tables they must be carefully rinsed in boiling water. 

Before commencing to fill the moulds, first, by means of a perforated spoon 
(figs. 3 and 4), remove the cream which has risen to the surface of the curd 
during its for- 
mation. This 
operation is of 
great import- 
ance, as, if the 
cream is left, 
the cheese has 
a tendency to 
become rancid, 
and will not 
bo of uniform 
quality and 
ap pearance. 

After this has 
been done, 

Fitf. 2. 

commence to dress or form it by means of a spoon (fig. 5), 
which is put in the curd with great care so as not to break 






Fig. 3. 


Fig. 4. 


Fig. 5. 


it. Each full spoon is deposited in the mould, care being taken not to 
break the curd or turn it over, otherwise the different layers will not stick 
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together ; in fact, experience shows that if a spoonful is turned over in the 
mould, and others deposited on the top of it, the layers will not adhere, 
and the cheese divides into several horizontal strata. 

Often the mould is quite filled by four spoonfuls of curd, but after an hour 
the cheese is generally sufficiently drained to admit a fifth spoonful. The 
same thing is done with the sixth. In warm weather 
the curd sinks very quickly, and it is not necessary 
to wait an hour between each spoonful. In winter, 
the drainage is much slower. You can of course 
hasten it by heating the room, but this has a bad 
effect, and it is better to wait a little longer before 
putting the last spoonfuls of curd in the mould. 

The temperature of the draining room should 
never be above 18 degrees ; in winter it should be 
kept at 17. In summer if it gets too high it must be 
lowered to the right degree by currents of air from openings made in the 
wall for this purpose. When the moulding or dressing is finished, and the 
curd has sunk from {- to li inches, each mould is covered by a round tin 
plate (fig. 0) made with a hole in the middle. With this plate the cheese is 
sheltered from the action of the air and heat, it drains without drying too 
much, and the surface remains even instead of becoming concave as is 
usually the case. 



Fig. 6.— Plate. 


Chapter IV. 

Turning— Paring— Salting. 

BEOiNiiTNa about 10 in the morning the dressing is finished about 3 o’clock 
in summer and 5 in winter. The cheeses drain all night, and the next morning 
their consistency is firm enough to allow of their 
being turned. To effect this, a disc of indiarubber 
(fig. a) is applied to them, and they are raised in the 
same way that children draw up stones with their 
stone-suckers, then the right hand is passed under 
the bottom which rests on the stand, with the left 
hand on the top of the mould, and you turn the whole 
adroitly on to the stand. When this operation is 

Fig. a.— india-rubber disc, over, make sure the cheese has been properly placed 
in the form ; press lightly with the hand to make it 
lie firmly on the stand ; cover it again with a plate, and it continues to 
drain until the next day. The curd sinks together during the draining, but 
it settles more in the middle than at the sides, to which fragments of curd 
sometimes remain stuck. 

The plates should, however, prevent this inconvenience, but it sometimes 
happens that these stick in the middle of the form, in that case the edges 
of the cheese are a little higher than the centre, and it is necessary when 
they are withdrawn from the moulds to pare them with a knife to give them 
an equal surface. 

The cheeses are afterwards deposited on stands placed above the drains, 
there they remain for somo hours to dry a little, then they are salted all 
round and on the top. The salt used should be very dry and fine. • It should 
be distributed lightly and very evenly. The object of the salting is to dry 
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the curd, and to remove the excess of whey it still contains. In the places 
where there is no salt the mould will not develop, the cheese reddens, 
becomes sticky, and its quality deteriorates. 

If it is too "heavily salted the moulds develop too much, their mycelium 
forms a hard and very thick crust around the cheese, the paste becomes dry 
and brittle under the teeth, and it is said to be spiced. 


Chapter V. 

Drying and Finishing. 

Dbytnu-eoom. — After salting, the cheeses are removed to the drying-room 
and placed to 1,J inches apart on shelves. 

Each shelf is formed of separated ribs, and constitutes a sort of movable 
rack between two grooves, so that it may be drawn forward during the turn- 
ing of the cheeses. The shelves are covered with rye straw, upon which the 
cheeses are arranged ; but it is preferable to use a tray (fig. 7), as then the 
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work can be done better and more quickly. The ribs should be sufficiently 
apart to allow the air to circulate all over the surface of the cheese, so as to 
dry it enough. 

The drying-room is best situated on the first floor, above the cheese-making 
room, and the walls should be thick enough to maintain in it an even tem- 
perature, by which means the expense of double walls is avoided. In order 
that the development of the mould in the drying-room may take place under 
favourable conditions, the temperature should remain near 12 degrees. 
When it freezes in winter the room is sometimes warmed with a coal-fire, 
but care must be taken that the heat does not become too intense. Cold 
does no harm to the cheeses, unless they are badly drained, so that the 
question of time only need be considered. Camembert, instead of remaining 
in the drying-room eight to ten days, as in summer, may remain there twenty to 
thirty days in winter, and sometimes more if the cold is excessive, and the 
quality will not suffer ; they always reach the degree of maturity necessary 
before tbeir removal to the cellars, and at that time they ought again to be a 
little damp. The drying-room should be very dry and airy. When it is newly 
built the cheeses in it often become blue, or sometimes green. That shows 
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a dampness which may easily be rectified by spreading a layer of straw or 
sawdust on the floor, or even by placing there dishes of (juick-lime. In tho 
same manner the dampness caused by fog may be avoided. When warm 
moist winds prevail for a length of time, the cheese, instead of becoming 
firmer, softens and begins to run, if the humidity is not carefully regulated 
by means which we will describe. If, on the contrary, the atmosphere is hot 
and dry, it is necessary, to prevent the cheese from becoming hard, to air the 
drying-room and moisten it with water, if that should be necessary. 

The drying-room should be constructed in a very light place, where the air 
circulates freely at all times, and the draught may be increased or lessened 
at will To regulate the light and the currents of air, the walls have open- 
ings (fig. 8) furnished with glass pauos and wooden shutters, and between 
them is a close wire netting to keep out the flies. 

The wind dries the cheeses very quickly, whilo the direct rays of the sun 
spoil them completely; therefore, every time the windows are opened, unless 
the weather is very calm, it is necessary to draw down the blinds, so as to 
preserve the cheese from sun and wind. 



When the weather is foggy, windy, or stormy all the ventilators should 
be closed. This precaution must always be taken at night, for at day -break, 
even in fine weather, there is always a fine mist which has a bad effect on the 
cheese; otherwise, when tho weather is fine and calm, air the drying-room 
as much as possible. 

The way the cheese is drained, the temperature of the drying-room, and 
its hygrometric condition, have a great influence on the working of the 
microbes, which cause the cheese to mature. The most favourable tempera- 
ture is from 10 to 12 degrees. Below r that the development of the 
mucedinecs stops. The mould, in destroying the lactic acid in the curd, 
takes away part of its moisture, and if the hydrometric condition of the 
drying-room is lower than 90 degrees, tho dessication of the cheese will go 
too far, the paste will become dry and hard, and its quality will deteriorate. 
If the heat and moisture are too great, fermentation becomes too active, the 
ferment of the casein causing the outside paste to run before the mould has 
destroyed the acidity of the internal mass. When all the conditions are 
favourable, after three or four days in the drying-room, the mould begins to 
appear on the cheese, and from eight to ten days in summer, from twenty-five 
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to thirty days in winter, they are covered with a beautiful cryptogamic 
vegetation, at first white, then bluish, the operation of which we will study 
later on. If all goes well, the cheeses need only be turned once in the 
drying-room, when their tops are covered with mould. To judge of the 
progress of the fermentation, taste the cheese, so as to discover if it is 
soft enough to be placed in the cellar. 


Cellars. 

The chcoso, when removed to the cellar, is placed according to age on the 
shelves (lig. 9). In the drying-room the mucedinees have finished their 
work, that of the ferments of the casein now begins. If the cheese is cut as 
soon as it is taken from the drying-room, it will be seen that its interior has 



Fitf. o. 


undergone no apparent modification. The acidity alone has disappeared, but 
the paste remains quite white. During its stay in the collar, it takes a 
yellow colour, softens more and more, and begins to run if it is not consumed 
when it is ready. 

We will refer again to this subject, when we will study the part taken by 
the microbes in this transformation. Here, as in all fermentation, tempera- 
ture and moisture have a great influence. The best temperature for the 
cellar is from 12 to II degrees ; below that the ripening is retarded ; above 
it, the more water the paste contains, and the more abundant the caseone , 
produced by the ferment of the casein, the more rapidly it softens and runs ; 
therefore it is necessary for the cellar to maintain a hygrometric condition 
of SO degrees, or a little lower than that of the drying-room. 
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The length of time the cheese must remain in the cellar varies with the 
season. From 15th May to 15th October it should stay there about ten 
days, at the end of which time it is despatched to the consumer before it is 
<prite fully ripe, or duriug the journey it may run. In winter the situation 
is more favourable. The cheeses are finished in fifteen or twenty days, and 
are sent to the market thus, because during this season the outside tempera- 
ture does not hasten their fermentation. 

In winter the cellar may be heated like the drying-room — that is, with a 
coal fire, but generally it is warm enough. The number of times the cheese 
requires turning in the cellar varys very much ; it is a matter which the 
cheesemaker ought to know best himself. Whenever the cheeses soften, it 
is indispensable to remove them to the bottom shelves, the top ones, where 
the temperature is higher, being reserved for the firmest cheeses. By thus 
changing their places, they ripen with more regularity. 

The cellar should be rather dark, and only aired enough to carry off the 
excess of dampness. 

The openings in the walls for ventilation should he placed one above 
another, so that the fresh air comes in at the lower ones and escapes through 
the upper. The more openings there are the better the air is distributed, and 
the less likely the cheese is to take any harm from it. 

Never air the cellar by opening the door and windows ; the current of air 
would be too great, and would quickly dry up all the cheeses. 

The shelves should be well washed and dried in the sun before being used 
a second time. 

Finally the ventilators should he provided with very fine metallic nets. 
Like those of the drying-room, the windows are furnished with sliding 
shutters, so as to keep the cellar in semi-darkness, and keep out the sun’s 
rays. 


Chapter VI. 

Microbes. 

When a ray of light penetrates through a crack in the shutter into a dark 
room one notices how the specks of dust move about in it continuously. 

A large proportion of these specks which circulate in the air in great 
numbers arc living things capable of nourishing themselves, of reproduction, 
and of secreting various matters like superior animals. These creatures are 
so infinitesimal that in order to examine them by the microscope it is 
necessary to magnify them from 500 to 800 times. In spite of their small- 
ness we are enabled, thanks to the admirable discoveries of Pasteur, to 
study and understand their modes of existence. These creatures, which are 
generally known as microbes, are formed like cells, sometimes singly, some- 
times joined together. 

They are capable of changing weights of food matter considerably greater 
than their own several hundred times a day, and they reproduce themselves 
with such rapidity that one litre of milk, which contains nine millions one 
hour after milking, contains nearly six milliards and a half at the end of 
twenty-four hours, unless care has been taken to cool the milk below 12 
degrees as soon as it is drawn from the cow. 

These micro-organisms have been divided, according to their form and 
general properties, into bad eria, yeast-like ferment , and mould . Baderia , as 
will be seen further on, have, with the mould, an important part to play in 
the ripening of cheeses. Sometimes they are of a rounded form and are known 
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as coccus or micro-coccus ; sometimes they are elongated and bear the name 
of bacilli. In order to multiply itself, the small sphere becomes elliptical, 
and extends into the form of the figure 8, which parts in the middle, when 
there aro two coccus , which, in their turn, can multiply in the same manner, 
producing chains more or less long and symmetrical. The bacilli have the 
shape of small cylinders, rounded at the end, sometimes straight, some- 
times spiral. 

When reproducing, the bacilli lengthens, closes together in the middle, and 
finishes by dividing into two cylinders which sometimes hold together. 

Anothor manner of reproduction is tho formation of spores. On one of 
the ends of the bacillus is seen a rounded matter more refracting, the bright- 
ness of which increases by degrees, when the coat of the microbe throws it 
off*, and it becomes capable of giving birth to another bacillus. 


fermenting 
are generally 



Yeast microbes for ferments . 

These are infinitely small, and play a very important part in the 
of wine, beer, bread, &c. They have an oval shape (fig. 10), and ai 
larger than the bacteria. 

When they multiply, a small pimple is formed on the surface, which grows 
slightly, and detaches itself (or may remain united to tho mother globule) 

when it has at- 
tained tho right 
dimensions. 

The yeast can 
be reproduced by 
means of spores 
like the bacilli, 
hut the latter has 
only one, while the 
yeast on the con- 
trary can produce 
two, three, or four. 

Mould or must can 
he classed amongst the microbes as it has a 
certain analogy to them. 

It is characterised by a mycelium (fig. 11) 
formed of tubular cylindrical branches entangled 
in each other and forming a sort of very thick 
felted matter in the liquid which nourishes them. 

Each element of this mycelium transferred to 
a similar liquid will reproduce and develop an 
exactly similar system to that from which it 
was taken. 

It can also be reproduced and multiplied by means of spores (fig. 11) which 
develope on the exterior of the mycelium, contrary to those we have seen 
produced in the interior of the ferment of bacilli and yeast. A small branch 
will rise from the mycelium to a certain height and form a kind of tree carry- 
ing fruit like small globules, the colour and the shape of which vary, and which 
are nothing but spores, capable of reproducing a new mycelium with fruit- 
bearing branches, when they fall in a suitable medium. 

In all ferments, the spore is the form of resistance of continuance of the 
species. It can be carried in the air, and dried and preserved for a long time 
without altering its germinating property. 
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Influence of physical and chemical agents on ferments. 

The action of ferment s in connection with physical and chemical agents 
varies according to the composition of their cellules. Each species has a life 
of its own, but all their modes of existence have common characteristics 
which it is indispensable to know in order to understand what is mentioned 
further on. 

No. 1 . Action of heat. — Temperature plays a very important part in the 
vital process of microbes, and each species requires a certain degree of heat 
to attain its maximum of activity. Generally, this degree is not lower than 
15 degrees centigrade and not higher than GO degrees. AVhcn these limits 
are exceeded, the working of the ferment becomes less energetic. As the 
temperature rises, the microbe becomes weaker and weaker and succumbs as 
soon as its power of resistance to heat is exceeded. This point is generally 
under 100 degrees for ordinary microbes, but for spores it can exceed 125 
degrees if it is not for very long. Such for instance is the case of Penicillium 
glaucum , which is sown in the form of mouldy cakes in the Koquefort cheese, 
and which is again found in the first stage of the ripening of soft cheese. 

Cold suspends the working of ferments, hut does not kill them like heat. 
It first stops the growth of the spores, reducing them as it increases in 
intensity, and finally paralyses them completely. The microbes remain 
latent, and fall into a sort of lethargy, not reviving until the temperature 
again becomes favourable. The Penicillium (jlaucum is one of the least 
sensitive to cold, and grows even as low as 5 degrees centigrade. 

The preservation of articles of food by chilling, pasteurisation, and 
sterilisation is a happy application of the property of heat in connection 
with ferments. 

No. 2. Action of Light. — Some varieties of microbes, principally mould, 
shun the sunlight. It rapidly diminishes their power, and often kills them 
in a few hours, which is the reason why among the dust floating in the air 
there is a large number of dead germs and very few living ones. 

No. 3. Action of Oxygen. — Certain ferments cannot live without oxygen, 
others develop in mediums which do not contain it. The first are called 
aerobics, and the latter anaerobies. Some live either with or without oxygen, 
that is to say, are both aerobics and anaerobies. 

No. 4. Influence of the medium of Nutrition. — To live, develop, and 
multiply, microbes require food, which they find in the carbon and azotic 
matters. Certain chemicals at times favour one species, and are detrimental 
to another ; thus acid liquids are favourable to moulds, and alkaline mediums 
suit bacteria better. 

No. 5. Microbes in Millc. — Though the milk is free from microbes when 
drawn from a healthy cow, it is an organic medium containing all the 
materials necessary for feeding ferments. Hence it is not surprising that it 
becomes contaminated at milking, and during the following manipulations, — 
the more rapidly when perfect cleanliness is not observed. The modifications 
which take place in it are as numerous as the different species which can live 
in it. 

There are to he found, besides mould, ferments of sugar and casein, 
certain yeasts, which transform the lactose into alcohol, as shown by 
M. Duelaux, Kayser, and Adametz. Often there may be found bacteria, 
which alter the colour, taste, and quality, serving as vehicles which transmit 
to the consumer germs of contagious diseases such as typhoid fever, 
tuberculosis, &e. 
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The works given below (*), which treat on these, give complete details of 
all these species, but in thi3 article we only take notice of those which take 
an active part in the ripening of soft cheese ; which are— -lactic ferments, 
moulds, and casein ferments. 


Chapter VII. 

Ripening of Soft Cheese. 

Mtlk, when rennet is added, is heated to a temperature very favourable to 
the development of microbes, which it always contains whatever precautions 
have been taken to avoid it. 

During the two hours the coagulation lasts these microbes multiply rapidly, 
and begin to disorganise the medium in which they live. The lactic ferments 
appear first ; their number is very large, but they do not all act in the same 
way. Mr. Kayscr has shown that the intensity of their work varies for each 
species according to age, degree of heat, presence or absence* of oxygen, the 
depth of the vessels where coagulation and drainage takes place, the presence 
of lactose, and directly assimilating alhuminoidal matter, and the acid or 
neutral action of the milk in whbdi they work. 

After the rennet is added, and during the hours the cheeses are in the 
moulds, the lactose is transformed into lactic, carbonic, and acetic acids, the 
latter in \ery small quantity. 

Each species produces at the same time different quantities of lactic acid, 
many of those which are found in dairies making the milk very sour, after- 
wards destroying a portion of the acidity they have produced. Hut you find 
also some which do not cease to increase the acidity until the whole of the 
existing lactose is completely destroyed. These results are generally obtained 
at the end of the draining, when the cheese is taken from the mould to be 
pared and salted. 

At this moment the work of the luetic ferments is finished. They have 
considerably changed the curd in which they live, but are incapable of 
forcing any more decomposition. It now remains to make the alhuminoidal 
matter more soluble and digestible. The ferments of casein only can 
accomplish this change ; hut for this purpose is required a medium only 
slightly moist, neutral, or alkaline, and when the curd is a<*id they remain 
inactive. To destroy this acidity we have resort to mould, which we know 
lives by preference in acid and humid mediums. The germs of this mould 
exist in the air of the dairy, and in the utensils used. One of the most 
common species is the l J eniciUium glint cum before spoken of as resisting 
cold and heat. Now appear small white spots on the cheese, which gradually 
spread, and finally cover its whole surface if the salting is uniform. Soon 
this white velvety felt becomes bluish and branches of spores rise, the 
myccline trunks penetrating the paste, destroying its excess of moisture and 
lactic acid, and changing the alhuminoidal matter of which the crust of the 
cheese consists into oxalic acid, leucine, tyrosine, and carbonate of ammonia. 
The acidity should have disappeared before the spores are formed, because 
from that moment the mould rapidly dries up the cheese by actively absorbing 
all the moisture it contained. When the cake of curd has become neutral, 
the mould has finished its work, and the casein ferments begin theirs. These 
bacteria secrete a rennet which coagulates the milk ; but, unlike the lactic 
ferments, they can again dissolve the curd Which they have formed by aid 

(*) Duclaux, Microbiology — Do Freudeurich ; Microbes in Milk -Mace, Treatise on 

Bacteriology. 
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of another substance which they produce — cascase— and by this means 
change the casein into a much more digestible matter, which M. Duclaux 
calls case one. 

Like the lactic ferments, they are both aerobics and anaerobies. The 
aerobics take the necessary oxygen from the surrounding air ; the anaerobies, 
on the other hand, avoid this oxygen and secrete much less casease, but 
create matter much more odorous and tasty. These are the agents of 
putrefaction, and their secretions produce occasionally turgid swellings, or 
puffinesses, found in cheese of bad quality. 

We. will now rapidly examine the numerous products of these species, 
beginning with aerobies. 

As the mould destroys the acidity of the curd, reddish spots develop and 
extend over the cheese, finally covering the whole surface. This shiny and 
sticky redness is formed by casein bacteria. The aerobies begin them work 
first helping each other to absorb the oxygen in the interior of the curd, thus 
favouring the other ferments and anaerobies which act afterwards. In the 
course of the fermentation, which extends from the outside inw T ard, the 
properties of the casein arc greatly changed. In the centre of the cheese 
it forms a solid mass, distinguished by its white colour from the soft, yellow, 
and oily paste which surrounds it. The caseone is produced in more or less 
abundance as the bacteria secrete casease, and when the white colour has 
completely disappeared, the ripening of the cheese is finished, all the casein 
is changed into a more digestible matter, the decomposition has only com- 
menced, the anaerobies have barely started, and the tasty and odorous 
matter which they give off is not yet abundant enough to give a bad taste 
to the cheese. Now the product is finished, and is at the point of perfection, 
and the quality deteriorates rapidly if the decomposition of the albuminoidal 
matter continues. M. Duclaux says : — “ For all cheeses there is a certain 
period of ripening, more or loss Jong, after which deterioration sets in by 
the exaggerated action of the phenomena which have produced the ripening.” 

Therefore, whilst the aerobies liquify the caseone and cause the paste of 
the cheese to run, the anaerobies produce a putrid fermentation, giving off 
gas, which escapes from the exterior in the form of sulphate and phosphate 
of hydrogen, decomposing the whole mass, and thus facilitating the work of 
the ferments, which, up to that point, have been inactive, but which now 
force the casein to its last change, into carbonate of ammonia. 

To sum up, the mineral matter in the cheese is the only one remaining 
intact. The organic matter, after having changed to a kind of digestible 
peptone, is decomposed into diverse products, such as leucine, tyrosine, and 
salts of ammonia, in the composition of which enter acetic, valerianic, and 
butyric acids, products which in their turn decompose into carbonate of 
ammonia and free ammonia, which escapes in the air. Below arc the results 
obtained by analysing two Caruembert cheeses by Duclaux’ w method : — 

Sample 1 was a cheese taken three days from the mould, salted the day 
before, and not yet showing any mould on the surface. 

Sample 2 was a perfectly ripe cheese, and of first-class quality. 

No. 1. 


Water 



60*75 

Fatty matter 

Casein and organic matters 
(l(i-10) 


19*33 


j Non-solubles... 

13*23 

L 

( Solubles 

2*87 j 

■ 

Mineral matters , 

| Non-solubles... 

0*77 


(3-82) 

\ Solubles 

3 05 < 

> 

Dry extract 

... ... ... 


39*25 

Total 

... ... ... 


100*00 
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Nor. -solubles 



25 ’05 

18-02 

50-20 

Solubles... 



:wn 


Non -solubles 



(• 25 


Solubles ... 



3 ’08 


Dry extract 



40-80 


Total ... 




lno-oo 


These results confirm, for the Camembert, what M. Duclaux has said with 
regard to the quantities of fatty matter and mineral salts contained in the 
Brie cheese; in fact, we see in both eases the fatty matter is half of the 
total dry extract, and the greater part of the mineral matter is found in a 
soluble state. 
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Chapteii VIII. 

Diseases of Cheese and their Eemedies. 

There are many causes which hinder the manufacture of good cheese, and 
rum its quality. There arc defective milks, such as acid, blue, red, yellow, 
bitter, as well as that which the cows give at the end of their period of lacta- 
tion, which produce with dirty stalls, dairy, and utensils, those diseases in 
cheese oftenest due to the abnormal development of particular ferments. 

The air of the cattle-sheds and dairies is peopled with an infinity of 
microbes. Some of them are useful to produce the lipening of the cheese, 
and should be encouraged for that use ; the others are harmful and should 
be removed. The best way to do this is to exercise rigorous cleanliness in 
the neighbourhood and apparatus of the dairy. 

The dishes and other utensils used in the manufacture should be washed 
in boiling water and soda, and rinsed afterwards in cold water. 

The milk should never remain in the cow-sheds ; it should be removed 
from there as soon as it is drawn. 

The cow’s udder should be washed in lukewarm water, and also the milker’s 
hands. 

It is well to fasten the animal’s tail to one of its legs to preserve the milk 
from dust and dirt which might be shaken into it. 

The colostrum or milk which the cows give the week before and the week 
after calving has properties which render it unfit to be used for cheese-mak- 
ing ; but, in return, it constitutes for flic newly-born calf a food of the first 
quality, which is unfortunately too seldom given becamo of ignorant prejudice. 

Milk attacked by disease is not good for manufacture; every time it 
appears abnormal the best plan is not to use it, but to find the cause of the 
ill and remedy it. 

It is as well to taste the milk of each cow from time to time, for one bad 
milk is sufficient to spoil the lot. If the draining takes place too quickly, 
owing to too great heat in the dairy, the fermentation of the cheese in the 
drying-room is very slow. 

If the drainage is too slow on the contrary, the fermentation is irregular, 
and the outside of the cheese begins to run before the internal part has 
begun to ferment. 

Cheeses made with milk which is too fat quickly gain a pungent taste, due no 
doubt to the butyrate of ammonia. The mould which covcrsthe cheeses, instead 
of remaining light and of clear blue, soon passes to a dark-green then to black. 

This accident, which often occurs in a newly constructed dairy, is due to 
an excess of dampness which may easily he avoided by following the directions 
already given. 

This black mould sometimes invades the cellars and causes considerable 
ravages. In order to get rid of it, it is necessary, according to Hertz, to 
wash the cheeses with a weak solution of lactic acid. Pourian advises the 
use of carbonate of potash contained in new w r ood ashes. Ho says — “ Well 
mix with salt 10 per cent, wood ashes, very finely sifted, and salt tho cheeses 
with the mixture.” If in spite of the good quality of the milk and the care 
taken in its manufacture the cheese is not a success owing to bad fermenta- 
tion, stop the making of it, wash the rooms, shelves, walls, and utensils with 
a solution of bi-sulphate of lime ; afterwards burn sulphur, closing all open- 
ings to prevent the escape of the sulphuric acid, and by this means destroy 
all microbes. Some days afterwards, air the factory, wash everything with 
hot water, and recommence operations. 
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Chapter IX. 

Parasites in Cheese. 

The parasites in cheo«c are maggots and mites. The first you find in soft 
cheese, but the mites generally in hard cheese. The maggots are nothing 
else but larvae of Hies. There are two kinds of fiies which specially attack 
cheese ; one is the house fly, Musca domestic a ; the other, more formidable, is 
called Piophila cased, and is only half the size of the first one. it lays its 
eggs in summer on the cheese, and in two or three days the larva', generally 
called maggots, will appear. These maggots change into chrysalids, which 
in their turn produce fresh fiies. The house fly acts in the same manner, but 
its chrysalids are much larger. 

As soon as the presence of these parasites is observed the cheeses attacked 
must be washed with a very concentrated solution of sail, and all the special 
spots where they are found with carbonate of potash. The best plan, however, 
is to prevent this evil by covering every opening in the factory with very fine 
metallic nets. 


Chatter X. 


No. 1.— Results— Quantity of Cheese. 

We have mentioned before that an average of 2 litres of milk is required 
to make one Camcmbcrt cheese. 

The six spoonfuls of curd corresponding to this quantity weigh about 
1,850 grammes, the drained cheese 40) to 410 grammes. After paring, 325 
grammes, and when properly matured only about 300 to 315 grammes. 

'faking these figures a guide we find that 105 litres of milk should 
give — 


Fresh ( lu d 
Drained Oheese .. 
Dried t'heese 
Eatable Cheese .. 


02' 

500 

L»0- 

000 

to 

20 

■500 

Hi 

250 

15 

000 

15 

•750 


licsi hutm.— The whey from 100 litres of milk can be estimated at SO 
kilogrammes, but in reality you only get about 70, as you must take into 
account the loss during draining. 

Resides the soluble matters in the milk, this whey contains more or less of 
other elements — butter, casein, and phosphate of lime— in variable propor- 
tions according to the mode of manufacture. 

The whey is generally used for feeding pigs. It is not a complete food, 
because its nutritive proportions, that is, the proportion between the azotic 
matter and extractive matter, is only one-seventh, and ought to be one- 
fourth ; but by the addition of barley-meal, oil-cake, &e., the percentage of 
nitrogen is increased, aiul it becomes a very nourishing food. It can also bo 
used for fattening calves and cattle, but should never be given to milch-cows, 
because the acidity is transferred to the milk, and deteriorates the quality. 
In certain agricultural work it is mixed with liquid manure, and used for 
irrigating. 



162 


Report on the Manufacture of Soft Cheese . 


No. 2.— Transport and Sale of the Cheese. 

Camemberts are divided into three grades. 1st, perfect ; 2nd, medium, 
where the mould has developed irregularly, and where the shape is bad ; 
3rd, badly made, or defectively ripened ones. The cheese spoils much easier 
in summer, and the proportion of bad ones is much larger. 

Out of 100 Camemberts made, you may reckon on 60 of No. 1, 30 of No. 
2, and 10 of No. 3 grade. 

The perfect cheeses are wrapped in paraffin or albumin papers, and put in 
wooden boxes, the covers having a ticket with the trade-mark and name of 
maker. The second quality are wrapped in the same manner, but the mark 
is different. The boxes, which cost from 35 to 50 francs per 1,000, are 
placed in cases and sent to Paris. With regard to No. 3 quality, three 
cheeses are placed in a straw basket, with a round piece of paper between 
each. The products from the large cheese factories are sold by cheese- 
dealers at the Halle de Paris (public markets). 

Certain dealers in Paris buy unfinished cheeses and keep them in special 
cellars, where they are ripened more or less quickly according to the demand. 
Good Camemberts fetch in winter 60 to 80 francs per 100, and the poorer 
ones 30 to 10 francs. During summer the prices are less, the good ones not 
fetching more than *10 to 45 francs per 100, while the inferior ones fall 
sometimes as low as 20 francs. 

Generally speaking, the prices are lowest when the fruit crop is abundant. 


ClIAPTElt XT. 

Technical Arrangement and Plan of Cheese Factory. 

Its t establishing a dairy choose a very dry spot away from the cow-Blieds 
chimney-pots, manure heaps, &c. If obliged to build on a clamp ground, it 
is indispensable to surround the building with a draining channel. Water 
should be obtainable in the different rooms of the dairy, and should be fresh 
and as cold as possible, to ensure the preservation of the milk in summer. 

We consider as a model cheese dairy, one in which the raw material is 
received at one end and sent out at the other end in the form of finished 
cheeses, ready for the trade, which conditions are realised in the plan below. 
The building contains cleaning-room, mixing-room, drying-room, and cellar. 
It should be built of materials which are bad conductors of heat, so as to 
keep the temperature low and constant during the whole season. Every 
room should have a thermometer. 

The Cleaning -room . — We have said that cleanliness is the first condition 
for a successful milk industry. Therefore, it is of the greatest importance 
to have in the cheese dairy a 
cleaning-room, where all the 
utensils can be washed in boil- 
ing water and soda, and rinsed 
in cold water before being used. 

The cleaning-room contains a 
cistern for cold water, and 
another cistern with hot and 
cold water tap. Ffc. 12 . 

It should also have a basin of 

hydraulic cement, where the evening’s milk may be preserved until morning 
in ca: s round which circulates a constant stream of cold water. 
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The cleaning-room is also provided with a receptacle in which the milks 
are mixed on arrival, and contains the moulds, pails with their stands (fig. 

12) , spoons, paring knives, curd ladles, trays, and all the necessary tools for 
cleaning the factory and utensils. 

The Mixing-room . — In this there ought to be no current of air, because it 
is essential for the temperature to be constant during coagulation. The 
milk is pumped from the cleaning to the mixing room, and heated in a 
reservoir communicating with the multifcubular heater, which elevates the 
temperature to the desired degree for putting in the rennet. 

Cheese-room proper (or dressing-room). — This is the room where the 
cheese is put in mould, drained, and salted, and communicates directly with 
the cleaning-room, mixing-room, and vestibule. It must be well lighted, 
and should be ventilated at will. The floor must be made of material not 
affected by whey, such as Dutch brick, English stone flags, or, still better, 
bitumen or asphalt, as there is no danger from lire, as in the making of 
Gruyero. It should have a convenient slope, to enable the water to run off 
easily, with a discharge pipe, and siphon grid, preventing any gas from 
entering. The room is furnished with dressers and shelves, on which the 
cheeses are deposited when taken from the mould. The pails containing 
the curd are moved ou their wheel-stands round the dressers, arid remain in 
the cleaning-room when empty. The draining-slabs are of pine, and incline 
towards the gutters ; the iron feet which support them are sunk into the 
floor. The whey from the cheese runs towards the gutter, and is carried to 
a separate cistern. 

In winter the heating of the cheese and mixing rooms should preferably 
be done by steam. 

The Vestibule . — This is situated between the dressing-room (or cheese- 
room proper) and the cellar, as it is of importance that this latter is not 
heated by being in direct proximity with ilie former. In the vestibule 
there is a staircase from the cellar to the drying-room, and a lift for trans- 
porting the cheeses to the drying-room when taken from the drcssiug-ioom. 

The Di gin g - room 
is on the first floor, 
and is furnished with 
wooden shelves (Fig. 

13) . The windows 
ought to be placed 
between them in such 
a maimer as to have 
the least direct cur- 
rent of air on the 
cheeses. 

Cellar . — When the 
ground is dry the 
cellar should be a 
few steps below the 
surface ; if damp, it 
is preferable to have 
it on the ground 
floor, and in this case Fi#. is. 

the floor instead of 

being formed of hard soil or brick, should be of beton, covered ^ ith a layer 
of hydraulic cement. 
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In the middle of the cellar are the cheese shelves and racks, and psychro- 
meter, indicating at each hour the temperature and hygrometric condition. 

Finally, it is indispensable that the drying-room and cellar should have 
double doors. 


Brie Cheese. 

Eric cheese is made in several provinces, but it is particularly in Seine-et- 
Marue and the districts of Meaux and Coulommiers that this industry is of 
most importance. Its preparation very much resembles that of Cameinbert. 
It only differs a little in the rennetisiug of the milk, so that for the most 
part what we have said about Camembert will apply just as well to Erie. 

The method of manufacture practised in the most celebrated farms of 
Erie is as follows : — 

As soon as it is drawn from the cow the milk is poured into a receptacle 
through a very line and close sieve, which cleanses it of most of its impuri- 
ties, then it is sent to the dairy. 

Then, its temperature being about 34 degrees, it is cooled with a little 
skimmed milk kept from the preceding milking, and when it is lowered to 
27, 28, or 30 degrees, according as it is winter or summer, some drops of 
colouring are added with the rennet. 

The rennet generally used possesses a coagulating strength of 10,000. 

During the greatest heat of summer about 14 grammes should be used, 
whilst in winter it requires 17 grammes to 100 litres of milk. 

Ey taking note of the temperature of the milk and its acidity, a cheese- 
maker is very soon able to decide, between these two limits, the precise dose 
required to produce coagulation in two hours or two hours and a half. 

In the making of Erie, as in that of all other quickly ripening cheese, tho 
curd requires to be loose, not very coherent. If too large a quantity of the 
coagulating agent is used the coagulum becomes hard and brittle, and the 
whey runs too abundantly ; if, on the contrary, too little is employed, the curd 
remains very watery, retains its serum, and the drainage is interminable. 
As before statod, the same means are employed in dressing the cheese as for 

Cameinbert, when coagulation 
is finished. 

For this purpose a board is 
placed on tho d raining- tablo 


Fijf. 18 . 

furnished with a wicker tray 
(fig. 17), the surface of which 
is sprinkled with mould and 
ferments. Next place a mould 
or form on the board thus prepared. Cut the curd into thin slices with a 
metal spoon (or saucerette) (fig. 18), and lay them in the mould without 
breaking, in such a manner as will permit the principal part of the seriun to 
run away without disturbing the mass. 

The mould being filled in the morning, the coagulum sinks down and 
contracts, and is only half the bulk in the evening. Then remove with the 
hand the pieces which stick to the sides of the mould and fill it up again 
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Fig. 15 _PLAN DU REZ-DEi- CHAUSSEE 



Fig. 16 .PLAN DU SECHOIR 


Translation of Terms. (Figs. 14, 15, 16.) 


Laverie (cleaning room). 

Salle ddmpr^surage (mixing room). 
Fromagerie (cheese room or dressing room). 
Vestibule (vestibule). 

S^choir (drying room). 

Cave (cellar). 


Eau froide (cold water). 

Lait (milk). 

Monte-charges (lifts). 
Rez-de-Chaussee (ground floor). 
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with curd from the following milking. The two layers of curd deposited 
with an interval of twelve hours will adhere perfectly if the coagulation has 
been regular, and if the operation is properly performed, otherwise the 
adhesion is bad and the cheeses separate in two pieces. On certain farms 
this inconvenience is avoided by performing the dressing or moulding in one 
operation. In this way, two moulds are placed on top of each other, and 
filled with curd. The bulk will be sufficiently reduced in twelve hours to 
allow of the top mould being removed. Whichever mode is employed the 
cheese is sufficiently drained after twenty-four hours to admit of the mould 
being replaced by a wooden rim (tig. 22), and turned between two boards. 
The cake of curd dries for twelve hours, then the upper surface is salted, and 
after the lapse of another twelve hours the rim or hoop is removed, and the 
bottom and sides of the cheese are salted. The salt used should be very 
line, dry, and slightly warmed. On the farms it is generally dried at a low 
temperature by the fire or in the oven, and afterwards pulverised in a mortar 
before being used. 

The salting should be very uniform for the reason given in reference to 
Oamemberts. 

Twelve hours after tin’s the cheese is turned over upon a wicker tray, and 
removed to the drying-room, and from this time it must he turned every day. 

It is on these same trays that the curd is deposited when placed in the 
moulds. The mould develops rapidly on the cake of curd, and soon covers 
the whole of it, and as it destroys the acidity in the interior a reddish 
colour appears, and also the ferments of caseine, which change this latter into 
enseone. All that has been said with respect to the ripening of Camcmbert; 
is equally applicable to Brie. 

It is at this stage that the cheeses from Seinc-et-Marue arc generally Fold. 
The ripening follows the same plan as with Camcmbert, but instead of 
taking place at the factory is finished in conditioning cellars at the dealers. 

The cheeses sent to the market at Moaux are made with a little more 
rennet and colouring than those for the Coulommiers market ; these latter 
ought only to be covered with white mould, whilst on the former red should 
mix with white over the whole surface. 

Thirteen litres of milk are required to make a medium-sized cheese, and 
twenty for a large one. 


Arrangement of Cheese Dairies in the Brie Farms. 

Most of the cheeses made in the Brie farms are delivered to the trade a 
fortnight after being taken from the drying-room, without having been in 
the finishing cellar. 

Generally these dairies comprise a cleaning-room, dressing-room, and 
drying-room. 

The Cleaning-room has a fire-place and heater for the water used in washing 
the utensils. A. hand-pump brings the cold water to the large cisterns, and 
the washing is done over the sink. 

In winter the firo-place serves to heat the dressing-room, and maintain its 
temperature tolerably oven. 

The Dressing or Moulding Boom . — This room, whero the rennet is applied 
to the milk and the moulding done, should have a temperature of about 
18 degrees. 

It contains the draining-table of wood or stone, slightly inclined, and 
crosses lengthwise by large grooves all terminating in a gutter, with a hole 
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in the middle for the escape of whey. This serum is very acid, and to 
prevent it affecting the wood or stone, a sheet of lead or tin is fixed upon 
the drainer. 

In this dressing-room are the various utensils —moulds, hoards, trays, 
wooden hoops, spoons or saueerettes, and bottles containing colouring and 

rennet. The moulds 
(fig. 19) are hoops of 
pine, beech, or tin, 2 
to 2} inches high. 

They are principally 
in three sizes — large 
ones, 1G inches in 
diameter ; medium, 

13 inches; and small 
ones, 6 inches, used 
specially for choeces called Coulommier. The boards (fig. 17) are smooth, 
with rounded corners, and are about an inch larger than the diameter of 
the moulds. 

The mats (iig. 17 and 20) are made of cane, rush, or straw, and are woven 

at the farms during winter 
evenings by a machine shown 
in fig. 21. The wicker trays 
are pretty open, and of a 
size according with the 
cheeses (fig. 7). 




Fife. 19. 


Fitf- 20. 




Fi^. 21. 


■ ' Fi g. 22. 

The hoops (fig. 22) are 
moulds of tin, and can bo 
altered in diameter by means 
of copper studs, which fit 
into corresponding holes. 
Bound the walls, over the draining and salting tables are shelves on which 
the cheeses are placed when taken from the moulds. 

The Drying-room is arranged in the same way as for Camemberts, and all 
the same conditions of temperature, moisture, airing, and ventilation, are 
applied also to Brie cheese. 

The plan and explanations given (figs. II, 15, 10) arc equally suited to a 
factory where Brie is made. 
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Trials of Commercial Crops at the Fjjcljipopcl 
hjver Experiment Farm. 

G. M. MoKEOWN. 


Pea-nuts ( Arachis hypoj/da ) . 

Two varieties of these have been regularly grown at the farm with satisfactory 
results both as to quantity and quality of crop. 

The method of planting which has been found most desirable has been 
that of sowing in drills 3 feet apart, with the seeds from 12 to 15 inches 
apart in the drills, the former distance being sufficient for the small variety. 

Shallow-ploughed land has proved the best, as the nuts are, under this 
system, much more easily harvested than in deeply-worked land in which the 
bearing rootlets can penetrate to too great a depth to admit of the nuts 
being easily got out, thus leaving a considerable portion of the crop in the 
ground. 

As it is impossible to harvest the entire crop, fowls or pigs confined within 
portable pens, or, where convenient, allowed to run freely for a time, will 
gather most of the remaining nuts with advantage to themselves and the 
grower. 

Experiments locally made in this manner have shown an increased egg- 
production, while fowls have been allowed to gather the nuts which other- 
wise would have been lost. 

The cost of tillage has been light, as the plants have quickly shaded the 
ground and prevented the growth of weeds, and as in the light volcanic soil 
of this locality the surface never becomes “crusted ” the bearing roots have 
at all times been able to penetrate the soil with case. 

The yield of the small variety, which is the finer flavoured, has varied from 
18 cwt. to 1 ton 13 cwt. per acre, while the larger kind has in two seasons 
produced 2 tons 4s cwt. and 2 tons 5 cwt. per acre respectively. 

The quotation received from the Sydney market has been 2Jd. per lb. 
for fairly large parcels, the price obtainable loeally being 3d. per lb., in the 
latter case the demand being limited. 

Should the manufacture of oil from pea-nuts be taken in hand the 
consumption would very largely increase, but even now a good market may 
be found for far more than are produced in the colony. 

Turmeric ( Curcuma longa). 

The first test of this crop proved a comparative failure, but the succeeding 
season, roots raised on the farm were planted under similar conditions and 
gave a good yield. 

The method of planting has been that of placing portions of the divided 
“ stools ” in drills and covering them with about 3 inches of fine soil, the 
plants having been slightly earthed up after some growth was made. The 
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drills were set out 3 feet apart, with the plants 1 foot apart in the drills, 
but the distance between the drills might bo reduced without disadvantage 
if the crop be not cultivated on a large scale, where horse labour would be 
required. 

The crop has occupied the ground for about eight months, the yield of 
“ green ” turmeric being at the rate of four tons per acre. 

A sample was sent to a Sydney firm of condiment merchants, who valued 
it at Jd. per lb., which would give a gross return of £28 per acre. 

Arrowroot ( Qanna c (lulls). 

This crop has been successfully produced throughout the north coast 
districts, and especially so on the rich lowlands. 

It has proved easy of cultivation in the light porous soil of the farm, its 
rapid growth effectually preventing the growth of weeds, as they were not 
allowed a chance of starting before the crop had obtained a good hold. 

■ Single rhizomes have been planted in deeply ploughed land in September, 
in rows 4 feet apart, the plants being placed 3 feet apart in the rows. 

Beyond ail occasional stirring of the soil in the early stages of the growth 
of the plants, not much labour has been required in the production of a crop. 

"With a limited supply of water, and the primitive appliances at our 
command, viz., a crusher made of perforated galvanized iron fitted on a 
wooden roller, we have manufactured arrowroot of good marketable quality, 
at the rate of 18 cwt. per acre. 

With good machinery and a copious supply of water, this yield, however, 
should be considerably increased. 

A small area has been used to test the growth of the Bermuda arrowroot 
( Marcmta arundinacea ), which has yielded tubers at the rate of S tons per 
acre. As the tubers, however, were required for planting, no attempt was 
made to extract starch from this variety. 

Rice ( Oryza sativa). 

Three varieties of “ upland” or mountain rice have been tried, viz., lvyba 
Saba, Madagascar, and Japan. The most favourable sites for the retention 
of moisture w T ere selected for sowing, and the seed was sown Loth in drills 
and broadcast. 

The first named varieties produced good crops of fodder, the Kvba making 
excellent hay, but very little grain resulted, and that was of inferior quality. 

The Japan variety yielded 17 cwt. of paddy per acre plump and well filled, 
but badly discoloured by rust, which attacks almost all grain or fodder crops 
to some extent in the red soil of this locality. 

The soil not being sufficiently retentive of moisture this crop must, on 
these high lands, always be a precarious one, as the effect of even one dry 
hot week is apparent upon it. 

It is, however, well worthy of extended trials on the river flats of the 
north coast, where its chances of success would be greatly increased. 

Ramie, or China Grass ( Boelmerla nivea). 

This plant has grown with great luxuriance, especially when a fair rainfall 
has been obtained. 

The method of cultivation carried out on the farm has been that of 
subsoiling the land to the depth of a foot, and forming into wide ridges. 
Divided roots have been planted in the middle of the ridges, about 15 inches 
apart, in rows 4 feet apart. When preparing “ ribbons ” or bark, all leaves 
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and a largo quantity of the stripped canes have been restored to the soil, by 
which means its productiveness should be considerably prolonged. 

The growth has been so rapid, that a plot planted as above described 18 
months ago now forms a mass of canes. 

Samples of bark or ribbons have been prepared and sent to London 
manufacturers for roport as to quality, and should the result prove favourable 
the industry should prove a payable one, as the quantity produced compares 
favourably with that of other countries. 

The process of preparing samples by hand is tedious and expensive, and 
cannot be as effective as the preparation of “ribbons” by machinery, as a 
portion of the fibre is lost in hand-stripping, it being difficult to treat the 
crop with sufficient speed when if is ready. A few hot days will render the 
bark too adhesive to allow of the fibre being entirely removed, which would 
not be the case if a machine were available for removing the stems by 
crushing. 

At present there is at the farm a parcel of ribbons from 4 feel to 
5 feet G inches in length. 

Ginger ( Zingiber officinale ), 

A small area was last season planted with a view to testing the suitability 
of soil and climate for the product! m of ginger, but the result was a failure, 
the crop being merely nominal. 

A second planting was made in September last in ibe best soil available, 
to which manure was applied at the time of sowing, but so far it does not 
promise very satisfactory results. 

Excellent results have been obtained in the rich sandy loams of the 
Lower Clarence, but apparently the red volcanic soil of the “ Big Scrub ” is 
not suited for the profitable production of ginger. 

Jute ( Corchorus ol if onus). 

Three tests of this fibre plant have been made under various conditions, 
but in all cases tin* result has been unsatisfactory, the plants being stunted 
and spreading in growth, and useless for fibre. In all probability much 
better results would bo obtained on the river Hats. 

Sunil Hemp (C rot al aria juncea). 

Seed has only been available for one test, which proved a failure, the crop 
being stunted and weak. 

Flax ( Linum usilafissimim ). 

Seed lias been sown at various periods to find the best time for sowing for 
a crop. It has, however, always proved an uncertain crop, the only favour- 
able result having been obtained from a plot sown in April last. 

The plants then grew to a height of about 2 feet before branching. 
Linseed of good quality was harvested at the rate of 800 lb. per acre, but 
owing to its irregular ripening, a quantity of seed was unavoidably lost, as 
the earliest commenced to “ shed ” before the last matured. 

Castor Oil ( Bicinus communis). 

The best variety for commercial purposes was procured from the Queens- 
land Department of Agriculture, and tried under varying conditions. A 
luxuriant growth and promises of heavy crops have always been obtained, 
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but owing to the effects of excessive moisture and borers, the quantity 
reaching maturity has been only nominal, 

In warm moist weather, almost all the largest clusters rot from the base 
upwards, leaving only a few berries on the top. 

Borers also attack the stems, doing considerable damage to the berries by 
preventing their maturing. 

There is, therefore, little probability of this proving a profitable crop in 
this locality. 

Potatoes. 

Fourteen varieties were tested in land having a few small stones in it, and 
which had previously been well broken to the depth of a foot by subsoiling. 

The sets were placed on 8th September in drills 3 feet apart by I foot 
apart in the drills, and when well above ground they were “ hilled.” The 
“ hill ” system of cultivation is necessary in the light soil of our high lands 
to protect the tubers from injury by the excessive heat which prevails in the 
summer. 

The season proved moist and favourablo till November, when an excessive 
rainfall was experienced, which, however, beyond exposing some of the 
tubers temporarily, did not do much damage to the crop. 

The effect o£ the Colonial Sugar Co.’s superphosphate manure, No. 0, 
containing 7 per cent, potash, was tried on all varieties except Breese’s 
Peerless, an equal area being planted with and without manure respectively. 
The mauure was sown in the drills at the rate of 4 cwt. per acre, valued at 
£1 Cs. per acre. The result of the application was very satisfactory, an 
increased yield having been obtained from all varieties, varying from G cwt. 
to 3 tons 2 cwt. each per acre, three varieties only failing to show a profit. 

The only kind which suffered seriously from the attacks of insects was 
Bobiu Adair, which was badly damaged at an early stage by grasshoppers. 
One spraying with Paris green was all that was found necessary for the 
others. 

The tubers of all varieties except liobin Adair, Early Vermont, and Early 
Puritan were of good sizo and even quality, this being especially the case 
with those showing the highest yields. Subjoined is a table showing results : — 


Variety. 

Manured. 

Yield per acre. 

| Unmanured. 


T. 

c. 

qr. 

11). 

T. 

c. 

qr. 

lb. 

lmperator 

Breese’s Peerless 

12 

11 

1 

20 

10 

10 

3 

4 

11 

7 

3 

12 





Imperial Blue .. 

10 

12 

0 

16 

7 

10 

0 

0 

The Dean 

8 

12 

3 

12 

7 

19 

0 

20 

Early Rose 

7 

19 

0 

20 

5 

2 

0 

16 

Irish Flounder 

7 

1 

1 

20 

4 

14 

0 

0 

Satisfaction 

6 

13 

2 

8 

5 

17 

3 

12 

Brownell’s Beauty 

0 

11 

2 

12 

5 

6 

3 

24 

Reading Russet ... ... 

6 

9 

2 

16 

5 

2 

0 

16 

Early Puritan 

5 

17 

3 

12 

5 

11 

3 

24 

Early Vermont 

5 

10 

0 

0 

4 

6 

1 

20 

Bliss’ Triumph 

4 

18 

0 

2 

3 

10 

1 

14 

Federation 

4 

16 

1 

0 

3 

2 

3 

12 

Eobin Adair 

2 

5 

0 

17 

1 

17 

1 

8 
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Haijdliqg Fresl] Fruit, 


c. GORMAN. 

Pera Bote Experiment Farm. 


Tite present year's crop seems to have given general dissatisfaction to tho 
grower, and from a producer’s point of view it seems to have been one of 
the best for many years. People must sympathise with the Central Cum- 
berland growers on account of their loss through weather, &c., and no doubt 
other districts have suffered in this respect. But what I want to arrive at 
is, why do those people engaged in fruit-growing blame the public for not 
buying their fruit? One hears the majority of growers remarking that 
there is nothing in it, and that when the fruit is produced it cannot be sold. 
Quite right. The bulk of fruit this year has been unfit for sale; but if proper 
marketable fruit is produced it will sell readily. The truth of tho matter is, 
everybody seems to go for quantity. As long as a big crop is procured, no 
attention is paid to the quality. Now, 1 contend this, that the public will 
pay any price for good fruit, hut when a lot of inferior stuff is put before 
them they refuse to have anything to do with it, and as a consequence the 
grower blames the buyer instead of blaming himself. Of course, this sort 
of thing has often happened before, and yet no means are taken to rectify 
the error. Inferior fruit is grown ; it is handled carelessly, packed disgrace- 
fully — in fact, not packed at all — and marketed anyway. I am speaking 
from my own observations, and my remarks are not meant as offensive, or 
do they refer to all growers, fortunately, we have some careful and pains- 
taking growers, hut they are in a sad majority. How many go in for a 
proper system of thinning their fruit? Very few, I’m afraid, or we would 
not see that miserable fruit exhibited in shops. One can hardly blame tho 
buyers (wholesale, 1 mean) because, in some cases they know no better. But 
the public, who travel a little, say to themselves, “ We’ve seen better fruit 
than that, and we won’t buy it.” How much better it is by thinning out 
halt the fruit and getting double tho price for it, than letting the tree 
mature all its fruit, and getting half the price. By thinning and producing 
quality as well as quantity, a grower makes his name or brand known, and 
consequently can always sell. Some growers say, “ Oh, let it go; the tree 
will thin itself ” ; but in the meantime it matures more than it ought, and a 
lot of nourishment goes to the fruit that ought to be assisting the tree. 
Thus, at the same time as miserable fruit is being produced, the tree is- 
suffering. What I wish to point out to every grower is, thin out your crop, 
mature good, clean fruit, and the public will not only thank you for it, but 
pay you well for it. 

Now, again, is another important point — the system of packing. If a 
thing is worth doing, it is worth doing well ; and fruit-packing is worth 
doing well. When a box of fruit is opened something attractively put up 

D 
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ought to "be seen, not a lot of fruit pulp covered with a sheet of newspaper. 
Good packing adds 25 per cent, to the value of fruit. Very many points 
have to be taken into consideration in packing. First and foremost, fruit 
must not be so ripe that it will squash or break at picking time. Pick 
early in the morning or late at night, and be very careful in handling. Do not 
use boxes that when full cause the fruit on the bottom to break. A picking 
box or basket should not hold more than 20 to 25 lb. of fruit ; then be careful 
when carrying from orchard to packing shed. When in the shed, grading 
should start. .Keep the different sizes together, and call them according to 
size and quality, such as 1st grade, 2nd grade, Ac. There are many ways of 
packing ; but to my mind the chip-basket system is the best. The baskets 
hold either 3 or 5 lb. of fruit, and the fruit is put in with leaves, cotton wool, 
or ti-tree bark between. Do not allow the fruit to press against the sides or 
it may bruise. A box to contain 18 or 20 baskets should be provided, and 
small lath frames placed between each row of baskets, so that the bottom of 
the baskets will not press down on the fruit in the lower baskets. These 
boxes are then made fast with padlocks as a rule, but ordinary binding wire 
in many cases. Every basket must be made to fit tight, but not in any way 
to injure the fruit. When packed, always keep the box turned right side up. 
This is a point that should always be watched in any way of packing. When 
the crates reach the buyer, the baskets are removed and frames and crates 
sent back fo the grower. In the long run it pays to follow out this system 
of packing, not only that it is an attractive way of putting the fruit up in 
order to catch the eye of the public. The baskets are very cheap and always 

f o with the fruit. I would strongly urge our growers to try this system, as I 
ave no doubt as to its ultimate success and adoption by leading growers. I 
speak from practical experience on this subject, except that in my case the 
fruit was sent something like a distance of 500 miles, and of that only 200 by 
rail. Eruit of any kind may be packed this way ; there is no special fruit 
alluded to, because I take all classes and varieties. If the majority of our 
growers will only look at the handling and packing of fresh fruit in the right 
way, we will not so often hear these remarks about growers being unable to 
dispose of their market fruits. 

Another system which requires just as much care and attention is one that 
is well knowm, but no doubt will stand being referred to in this article. The 
size of the box is 22 in. x 10 in. x 11 in., and contains about 50 lb. of fruit, 
with a division. Practically it is the old lemon case, and is used in California 
principally for apples. For such fruits as apricots, peaches, and figs, which 
bruise easily, I prefer the half-case. This caBe allows of only three or four 
layers, and with large fruit only three. Each fruit is wrapped carefully in 
papers specially prepared for that purpose. Then one layer is put on the 
bottom, fitting firmly, but not pressing hard enough to bruise. If there is 
<&n open space between the fruit, do not try and ram a smaller fruit in, rather 
fill the gap with ti-tree bark, sawdust, or cotton wool. The second layer is 
not put exactly on top of the first, but rests between the gaps of the under- 
neath layer, thus to a certain extent giving a better hold. The third layer 
then has the same position as the first, and no matter where the box is opened, 
both top and bottom layers are similar. Do not put newspaper between the 
layers or, in fact, anywhere in the box ; there is a certain taint given wher- 
ever newspaper is used. The cases should be branded neatly with the 
grower’s brand or name. Firebrands are in many cases used, an<l present a 
neat and clean appearance. When the boxes are all ready they should be 
taken with as little handling &b possible to the railway station, being careful 
to have them put in a truck that is protected from tne sun’s rays. Louvre 
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cars are the best for fresh-fruit shipping, and as our Kailway Department 
have many at their disposal, it ought not be a difficult matter to obtain them 
for districts where much fruit is produced. Once obtain a good name as a 
producer, and there will be no need to complain about the public not buying. 
Keep up your standard, and whatever fruit you have not fit for choice table 
fruit make into jam or send to the factories. Growers will find that if the 
public know they can be depended on, their fruit is virtually sold before 
matured. I would like to see a central depot started where only the very 
best fruit is sold, either wholesale or retail, and worked on the co-operative 
principle, and before very long, if only growers will work together, this end 
may be attained. 
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J(otes oi] Wiqe-iqakiijg. 


By M. BLUNNO. 

It is understood that a discussion on wine-making at this time of the year 
should deal with seasonable arguments, such as the picking of the grapes, 
crushing same, fermentation, drawing off the wine, slow fermentation and the 
first racking. The fermentation will comprise the following other subjects : — 
The cooling down of the must, the aeration, and the question of levures pures . 

"Wine-making has now so much improved under scientific methods that to 
deal fully with every part of it we should have to meet again and again, although 
I am convinced that far more advantage could be taken by each vigneron from 
my visit to his own vineyard and cellar in an hour of talk, in which we could 
fully discuss the technical questions according to his particular conditions, 
and by arranging matters this way 1 hope to be able to visit every cellar during 
the coming vintage. 

I do not think it is necessary for me to* say that a fortnight before the 
gathering of the crop the wine-maker should commence by cleaning and repair- 
ing all tools and machines, and so fit them for the work. As a rule when 
the vintage is over you swab and daub your fermenting vats and tubs with a 
solution of quick-lime to prevent any alteration of the wood through moulds 
and other inrestaut organisms, and it is now necessary that the coat of lime 
be scraped off and the vessels washed with clean water several times by means 
of a hard brush until every bit of lime is taken away. 

This coating of lime is removed quicker and more completely if, for the first 
washing, water acidulated with sulphuric acid is used in the proportion of l 
pint of the latter to each gallon of water, being careful not to allow the solution 
to come in actual contact with any piece of ironwork, such as the screw of 
the press or of the mill, &c. Then wash twice with clean water, so as to get 
free from all traces of sulphuric acid. The walls of the cellar should also he 
limewashed and strips of sulphur burned in different corners to destroy anv 
noxious germs tloatiug in the air, and to have a sound clean ambient all round 
where the several operations of the wine-making are to be carried out. The 
bottom floor of the press, by getting dry, is very often subject to split, but by 
spreading warm water on it the pieces of which it is made will join again. 
The screw wants to be lubricated, also the joints of the levers. 

According to the importance of the vintage every one will have a supply 
of buckets, a long table on which to cull out all rotten grapes and berries, 
and several tubs of the proper size. It occurs very frequently to vignerons 
to use tools and receptacles for w'hite musts that have previously been used 
for red ones, so that the white wine gets a pink colour that is of no com- 
mercial value, unless it bo used either in blending or the making of a w r ine 
of special category. With the exception of these twua cases, the intelligent 
wine-maker may avoid this inconvenience by properly washing the tools and 

* These notes were written for a lecture to bo delivered before vintage in the Murray 
Vine Districts, and apply specially to the conditions of those districts. Certain 
modifications would be necessary to meet the circumstances of the Hunter. 
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machines used for red musts or wines with warm water, into which l a pint 
of caustic soda to the gallon has been mixed, and afterwards with a solution 
of 1 gallon of water and a pint of sulphuric acid. After this, wash 
several times in puro water. This is considered the best way to get rid 
of the red colouring matter ( oenocyanine ) in every instance, and by only 
strengthening tho doses of the soda and the acid the above solutions are 
the best to prepare a cask for keeping white wine which has previously 
been used for red ones. In big wineries there is ahvays a steam generator, 
by means of w r hieh, injecting the steam at one atmosphere of pressure, the 
cleansing of tools, vessels, and casks, is better achieved. 

Gathering the Grapes. 

When grapes shall he gathered . — No peremptory time may be suggested, 
for you yourself know how different is the period of tho ripening according 
to the many varieties of grapes you grow. Some vitie} r ards arc almost a 
mosaic, so numerous are the kinds grown, an indecision of type each year is 
the outcome of this inconvenience, owing to the more or less ripeness attained 
by each kind, and the more or less yield of it. 

But where the number of varieties of red and white grapes are not more 
than three or four, and are grown in separate areas, then a proper vintage 
at the right time for each kind may he made. 

What are the signals that grapes are ready for tho gathering? There 
are three ways to decide whether the crop has attained its industrial ripeness 
or not. The first is ail empiric way, the second is physical, and the third is 
chemical. I shall not speak of tho latter, it not being practical for vignerons. 

“When the berries have acquired their normal colour and sweet taste; 
when in plucking the pedicel from the berry it tears off a part of the pulp 
very juicy and “licking”; when the skin of the berries on being scratched 
through the fingers gives out colouring matter plentifully, — then the grapes 
arc ripe, but you can understand how doubtful this empiric way is to give an 
exact judgment. 

Second comes the use of the saccharometer, which is the physical means 
of ascertaining the correct time to gather the crop. 

You know that before grapes ripen there is a period in which they are 
very rich in acids and very poor in sugar, but the quantity of sugar is always 
increasing while that of the acids lessens every day, until the quantity of 
saccharine matter attains its highest proportion. If left after this, the grapes 
will wither and the absolute quantity of sugar will diminish. But here I 
think I should give an explanation. I said the absolute quantity of sugar 
will diminish, and this statement might appear quite in contrast with what 
you really see each year in grapes left on the vines getting sweeter. Yes, but 
this is on account of the great quantity of water which is lost by evaporation, 
so you have the concentration of the must, but the quantity of sugar is really 
less. 

If you take 10 lb. of the juice of fresh grapes at the right time of the 
vintage you may have, for instance, 2i lb. of saceliarino substance and 7 lb. 
of water. When you leave the grapes on the vines ten days longer for 
instance, owing to tho evaporation you will have 6 lb. of water and 2\ lb. of 
sugar. The juice w r ill be sw eeter, but in reality the quantity of sugar has 
been diminished. This less quantity of sugar is due to physiological com- 
bustion inside the berries, so that to avoid any effective waste of sugar 
we should be able to pick out the very day when tho sugar has attained its 
highest absolute proportion, and this may be done by trying the juice witli a 
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saecharometer. Then for each kind of grape, bunches of average size and 
from different parts of the vineyard should be gathered, squeezed in a bucket* 
and the juice filtered through either linen or a flannel, and then measured for 
its density. 

Many saccharometers are used, perhaps too many, and it is highly desirable, 
for the better understanding of all concerned, to adopt one as a standard 
through all the wine-growing districts. The Keene’s saecharometer, known as 
the Hunter River saecharometer, is the most common in New South Wales, 
and is well known. One of its columns gives the specific gravity, the second 
gives the density expressed in degrees of the Baume’s densimeter, the third 
gives the percentage of sugar expressed in weight for hundred. 

Generally all the saccharometers, either the Keene’s, the Guyot, the 
Baumd’s, or the Occksele, &c., are somewhat misleading, sometimes on 
account of being imperfectly made, or even when very w r ell made, on account 
of being influenced not only by the quantity of sugar, but also by other sub- 
stances such as albuminoids, salts, &c., which are resolved or floating in the 
must. 

The most common saccharometers in Europe are the Guyot’s, the Baumd’s, 
and the Babo’s. The Guyot’s gives the percentage of sugar in weight, but 
from the number of degrees, 1-1 1th of this should be subtracted, as this 
proportion represents approximately the undue influence of other heavy 
substances which are not saccharine matter. 

In the Babo’s, the author has already made the correction by calculating 
to 20 per cent, the quantity of these substances, so that in this saecharometer 
you read directly the true percentage of sugar without any further calculation. 

In the Baume’s each degree corresponds to 1*5 per hundred of sugar, so 
that if the must marks 14 per cent. Baume'8 the quantity of sugar contained 
in that must will be 14 x 1*5=21 per cent. 

The Keene’s saecharometer is graduated at 80° Fah., while the Baume, 
Guyot, Babo are all graduated at G0° Fah., so that it is important to have 
the must to be tried at the right temperature according to the pattern of 
saecharometer to be used. Anyhow, I hope the saecharometer to be adopted 
in the Colony will be the most exact, and I consider that amongst the others 
the Babo’s saecharometer made by the firm of Kappeller of Vienna should 
be imported, although a little dearer. 

When you have tried your must for three or four consecutive days and 
each day it shows the same degree of density, then it is time to pick the grapes. 

For the vintage buckets are preferrable to baskets in order that the 
must should not be wasted, and either cases or hogsheads, from which the 
bottom has been temporally taken away are used to bring tlie vintage to the 
cellar. When the vineyard is some distance from the cellar it is desirable 
that grapes should not be pressed in the case or hogsheads in order to 
avoid the little must escaping not beginning the fermentation on its way to 
the cellar, which would occur on account of the great heat of the air, so that 
it may also happen that the little must turns out vinegar before reaching the 
place. This suggestion is especially directed to those wine merchants who 
purchase grapes from vignerons. 

For a small quantity of grapes there is no better way to squeeze them 
than by the feet, the best machine cannot beat them, but it is considered a 
rather slow way, so that in an important cellar, mills are always used. A 
good mill should have cylinders made of wood, which is not porous, and the 
cylinders should be regulated by a spring and a screw to prevent the seeds 
being broken and the stocks lacerated. You should always refuse to buy 
mills with cylinders in iron, because the contact with the must, especially if 
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white, is the cause of a special alteration in the wine. The acids, and 
especially the tannic acid, of the must attacks the iron, and a salt, say the 
tannate of iron, is formed. The tannate of iron is the same black substance 
which is contained in ink, and wines, especially white wines, which have 
been in contact with any piece of iron, turn out dull or black when exposed 
to the air. 

A question of great importance that is much discussed, and not yet settled, 
is about the convenience of fermenting grapes with the stocks or without 
them. Very clever partisans are for the fermentation with the stocks, and 
many others, not less clever, are against. The belief of the good of the 
stocks during fermentation is that they are covered with a great quantity of 
the germ of yeast, and so the fermentation would be more active ; that the 
stocks are rich in tannic acid and other acids, so that these two important 
elements for keeping sound the wine would be resolved in the same; that 
the stocks make the marks more pervious, so that more air is mixed, and 
more active and complete is the fermentation. The very fact is, that chemical 
analysis of the stocks have shown that they contain a very small quantity of 
tannin, 'which is not necessary, because the skins and the seeds are very rich 
in it, and there is always a surplus, and that the acids are of a peculiar 
nature, because they are almost all due to racemic acid, which is bitter and 
gives the stocky taste that you all know ; that stocks are rich in albuminoid 
substances, which are always a danger in the sound keeping of the wine, 
and that if they are covered with many germB of the yeast they are also 
covered with the wrong bacteria; and finally, as far as getting more air 
mixed with the mark is concerned, we may always be able to introduce the 
air by one of the many means that we shall see further on in this paper. 

Again, stocks have this inconvenience : there are some grapes which, as a 
rule, give a light wine with a thin red colour, poor of tannin and body. For 
these grapes it would be wise to keep the wine one or two days longer on 
the skins so as to have more colouring matter, more tannin, and more body; 
and if there are also the stocks we could not do so without running the risk 
of a stocky taste, owing to the maceration of them ; so that I would suggest 
that, especially when the vigneron thinks to keep the wine a little longer on 
the skins, the stems should be taken away. 

There are now many machines available which in the meantime smash the 
grapes and separate them from the stocks ; but a small vigneron may do the 
work by making for himself a sort of netting with strings attached to a 
wooden frame. 

Which do I prefer — the blending of grapes or the blending of wines ? 
There is not much difference, so that it mostly depends on what each 
vigneron considers easier for himself, always bearing in mind that when 
you blend wines you may better proportion the quantity of each wine 
according to the manner the season went on, while the same thing is not so 
easy to do with grapes. 

In our southern districts you know that the red wines of the highest 
commercial value are the Malbec and the Shiraz, whether blended together 
or not, and these are really the grapes most cultivated, while the Cabernet, 
which gives softness and delicateness to the wine, is unluckily in less 
proportion, the Mataro, Grenache, &c., coming in the third place. 

Of white grapes you mostly prefer to make wines separately, and according 
to the different aim each one of you wish to attain the blending is adopted 
or not. I have tasted almost each cask in your district, and I am convinced 
that you should make red wines fully bodied., which in every country of the 
world are of the most commercial value. 



178 


Notes on Wine-making . 


With your Muscat you should make sweet Muscat, and with your white 
grapes you should make a type of wine of the same category as Sherry. I 
do not say you ought to call it Sherry ; no, you may call it any name you 
like, but the wino should belong to the category of the Sherry. You do not 
need to ape any country of the world so long as you have so many favourable 
conditions to be original. Eed dessert wines of the category of Port and 
Madeira may be made also, bearing in mind the suggestions made for the 
Sherry type. 1 shall deal with the technical information about some of these 
specialities later on in this paper, but now it is necessary to come back to 
a general argument, namely, fermentation. 

Fermentation. 

The great trouble of the southern district is the difficulty of having a 
regular fermentation, not too violent and tumultuous, hut smoother, 
without attaining that temperature of 04 deg. Pah. to 95 deg. Pah., at which 
the wine may be spoiled by the forthcoming wrong bacteria, which turn the 
liquid into a nauseous beverage. When fermentation is too rapid in this 
country there is always the danger of a wine of an inferior quality. 

What is the cause of such troublesome fermentation ? 

1st. The initial temperature of the must when put into the vat is 
already too high. 

2nd. Your musts are too rich in saccharine matter, and rather poor in 
fixed acidity. 

Now we know which are the enemies of a pure fermentation, so that we 
may be able to fight against these unfavourable factors. The yeast needs a 
liquid decisively acid to decompose the sugar. If the liquid is not acid the 
yeast will not attack the sugar, while other wrong bacteria will do so. To 
a certain extent, the more acid the must the better for the yeast. # The 
best way to have must with a larger amount of acid is to adopt a longer 
pruning and to anticipate the time of vintage. I do not mean to adopt a 
long pruning for a kind of vine which is known to prefer a short one, 
but to leave, for instance, five spurs when you would leave only four, or 
rather leave a rod with six or seven buds bent down like a bow with the end 
tied to the vine stake or stem. But then it is necessary that you should attend 
to the land more than before as far as labour is concerned. In the meantime 
you will not have such a high quantity of sugar, nor so high a density of the 
must. By this way you will be able to produce wine not so full-bodied, but 
a lighter one more similar to a Claret. 

It has been calculated that in a must with only 17 per cent, of sugar, 
which corresponds to a density of 1,070, some 71,000 calories of heat are 
developed, namely, if the must when it began to ferment had only 75 deg. 
Pah. of temperature, and if the sugar were all decomposed at once, the 
must would reach the temperature of 203 deg. of Pan. Of course this 
never happens, because the sugar is gradually decomposed and the heat mean- 
time developed is partially expelled ; consequently the less tumultous will 
be the fermentation, the more gradually will the heat develop, and thus be 
easier expelled and not accumulate in the vat. Therefore, we should always 
bear in mind that tlie cooler the must is when it begins to ferment, the better, 
while special fittings should be resorted to for the easier expelling of the 
heat owing to the decomposition of the sugar attacked by the yeast. 

* The yeast of the vinous fermentation is stronger and may better paralyse the 
bacteria of the lactic fermentation and similar others of pathogen nature if the must 
has not less than 6 or 7 per mille of fixed acidity ; it is weaker in a must poor of acids, 
and then a temperature of 95 deg. Fall, will prove harmful to it, while it may be harm- 
less to the must more acid. 
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Small vignerons may pick the grapes early in the morning and squeeze 
them directly, and suspend the vintage during the hottest hours of the day, 
tvhile the grapes picked in the afternoon might be left exposed during the 
night in a ventilated atmosphere. 

Grapes in this case should not be heaped up, but placed on a couch on the 
pavement of a terrace. Vignerons who have large vineyards cannot afford 
to do this, it being too slow a way of proceeding with the work. Then for 
them there are special refrigerator machines, one of which is by Duboc. 
In this system the apparatus is outside the vat, and a great supply of water 
is not necessary, because you may collect the water once used and uso it 
again. 

Another system that has already been applied in this Colony is the use of 
refrigerator pipes inside the vat ; but they have not proved very successful 
and have already been rejected in Algeria. 

A new system is that of injecting cool air into the fermenting must by the 
means of special bellows. A very common way, and one that you are used to, 
is placing a wooden pump in the vat, pumping the must and pouring it again 
on the skins. This system is very similar to that which is called remontage , 
having not only the effect of allowing the must to absorb a cooler air, blit 
also of aerating the must and distributing a uniform temperature, putting all 
the bulk of the liquid in actual contact with the skins, and taking out of 
them more colouring matter, tannin, and other extractive substances. 
Whichever may be the machine or tool that you apply for cooling the must 
you should first consult the thermometer, and when it marks 90° F. underneath 
the hulls, then it is time to act. Another way of not allowing a too high 
temperature, and of expelling the heat, is the use of small cement vats. 
Wooden ones are not as good to expel heat as the cement ones, for wood is 
a bad conductor of heat. 

All your cement vats I find have no vaults with a door on the top, which 
should be at least in one or two of them in order that the surface of the liquid 
should not he exposed to the oxygen of the air when you wish, for iustance, 
to prolong the contact of the wine with the skins so as to have a wine more 
intensely coloured, or when, for instance, you wish to pass on red grape skins 
either a pink coloured wine, or a white wine which is only inferior as white, 
while it might turn a medium red wine on a prolonged contact with good rich 
coloured skins of Malbec or Shiraz. When- the fermentation is declining or 
finishing, the air comes in contact with the wine, and there is a probability 
of its turning out acetic. The door on the top of the vault when shut up 
would compress a certain quantity of carbonic acid inside. For this reason 
many wooden fermenting vats are built with an upper bottom. 

Again, in order to expel the heat produced inside the vat, Captain Tute, 
who is a vignoron in Tunis, is suggesting the use of a metallic vat enamelled 
inside. He also suggests that the contents of the vat should not exceed from 
1,200 to 2,400 gallons, to answer both the economical and the technical point 
of view, and iii Algeria the so-called Sidero-cement vats are also found 
convenient. These Sidero-cement vats consist of a frame of wire netting, 
enamelled inside and outside with Portland cement. 

Once it was maintained that by keeping a low temperature in the cellar you 
had ono of the best ways of having a lower temperature in the fermenting 
must; but it has been proved that even when the difference between the sur- 
rounding ambient of the cellar and the fermenting must was very striking, 
the latter did not give out much more heat than in the case when the difference 
between the two temperatures was not so great. 
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Aeration of the Must. 

Does the aeration of the must assist in obtaining a better fermentation P 
Until a few years ago the aeration of the must before the fermentation 
began was not questioned, and was admitted for every must and under every 
dimate ; but since the experiments of M. Dessoliere have been published 
the value of aeration in hot countries is contested, and, it is said, may prove 
of damage ; in fact, the aeration, by mixing oxygen with the must, helps 
the germination of the germs and the budding o£ the spores of the yeast, so 
that the ferments become more numerous and crowded in each drop of 
must, whence the fermentation will set in actively and all at once, developing 
any amount of heat which is difficult to expel, so that the temperature of 
95 deg. Fah. is soon attained, and allowing the more or less strength of sugar 
and acids, the fermentation checked after a few hours, when a great quantity 
of saccharine matter is still undecomposed. Again, the aeration of the must 
during fermentation, when the temperature is about 95 deg. Fah., may prove 
harmful on account of the bacteria of the lactic acid, which is better assisted 
at the above temperature by the presence of the air. So that the operation I 
called remontage , in order to cool down the must when too hot, should be 
done by allowing the end of the hose to touch the surface of the cap, in order 
that the must may fall in that ambient reach of carbonic acid, standing above 
the surface of the liquid. In cool climates and with light musts the good of 
the aeration is not questioned in the least, and the remontage of the must 
at any time during fermentation will prove of great use. 

Levures pures. 

What is this question of Levures pures / I cannot help, before beginning 
the argument, to point out some general information on the yeast of the 
vinegrape juice. The agent of the vinous fermentation is a colony of very 
small organisms called saccharomyces. They feed on the sugar, on the 
nitrogenous substances, and on the mineral salts of the must, and as a 
compensation for what they eat they expel alcohol, carbonic acid, glycerine, 
and succinic acid. 100 parts of sugar, according to Pasteur’s equation, 
gives : — 


Alcohol 

... 

... 

48*30 

Carbonic acid . 

• • • 

. 

46*56 

Glycerine 


... 

3 21 

Succinic acid... 

(#| 

. . . 

*6L 

Cellulose 

• •• 

. .. 

1*23 


48*30 of alcohol, being in weight, represents 61 in volume. 

These figures should only be considered as theoretical, because, in common 
practice, there is always a waste of alcohol on account of evaporation, and 
absorbtion of this body by the skins and stocks of the grapes. It is under- 
stood that for one part or pure alcohol you should take 1*7 of sugar. 

If you look through a microscope at a drop of must when it is fermenting, 
you will see any amount of round or oval-shaped cells, either isolated or like 
a chain, many of them showing a protuberance like a boss, which is a young 
cell — say a young ferment in the way of formation that soon will get 
independent and free from its mother. A man who is not familiar with 
these things may think that they are all alike, but if you get used to them 
you will soon see that not only are they of different shape, but that they act 
in a different way ; and at one moment, for instance, when the fermentation 
is beginning you will see a given ferment in pre- eminence, and at another 
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moment, when the fermentation is finishing, a new-shaped yeast has over- 
crowded the first. It is a sort of succession, one race preparing the ambient 
to the next one. 

Fermentation starts with the saccharomyces apiculafus and ends with the 
saccharomyces ellipso'idens . The second fermentation during spring is princi- 
pally due to the saccharomyccs pastorianus . But together with this levures a 
lot of different wrong bacteria, spores of moulds, <fec., hamper the yeast 
engaging a struggle for life. Moreover, it has been proved that the yeast 
which is on the skin and on the stock of the grape is not only one race, but 
that there are different races, each one acting in a way which is particular 
to it, the difference consisting in a more or less resistance to heat, in the 
faculty of decomposing more or less sugar in a given length of time, in 
germinating and budding more or less actively, in a more or less adaptability 
to one must rather than another, in giving a different percentage of alcohol, 
carbonic acid, glycerine, or succinic acid for the same quantity of sugar, and 
for developing a peculiar bouquet which is specific to each race. When they 
are artificially cultivated in a laboratory in wort or gelatine they show other 
morphological characters by which each can be recognised ; but I pass this 
over, or else I would go beyond the practical aim of the paper, and I shall 
only say that by this way it has been proved that the yeast for instauce of 
the Sauterne is not the same as that of the Chablis, that the yeast of the 
Sherry is not the same as that of the Madeira, and so on. Again, as soon as 
this has been discovered, it has also been found that each wine had one or 
more specific races of yeast prevalent during the fermentation of the must, 
and great importance was attached to them, and it was said the character of 
the wine depends on the most active races of yeast in each case. 

Then you understand the outcome of this discovery. Say they tried to 
sow the yeast of the most famous wine in the must of a district not so 
famous. In fact, not only in Government institutions but also in private 
establishments, they began to cultivate the yeast of the best wines and the 
latter sell it as the way of producing the best brands in whatever country 
and with whatever kind of grapes. And now I cannot do without a short 
criticism, which I daresay is not original, because now this question of 
levures pures at the present time has been stripped of the poetry created in 
the fervent imagination of those who misunderstood the facts and the 
results. 

I have already pointed out that during fermentation there is an alteration 
by turns of many races of yeast, each one preparing the ambient to the next 
one until the former disappears and the second sets in, and at the end of the 
fermentation the wine will have a character which is the outcome of the 
mixed influence of these different races of levure. What do the levures 
pures sold at present consist of, and how are they prepared ? Now, we take 
for instance the levure pure of the French wine called Chateau Yquem. As 
a rule, where these things are prepared they sterilise a small quantity of 
wort, and then a colony of yeast, coming from only one cell, is sown. The 
wort then sets in fermentation, and a crowd of pure yeast, coming from that 
only one cell of Chateau Yquem is in that wort. This is sold as the levure 
pure of the Chateau Yquem. But how can we say that the cell of the levure 
formerly sown was from the special race to which the palatable character of 
the Chateau Yquem is due? And, in any case, we have seen that different 
races of yeast set in by turns ? each one acting regularly and peculiarly. 

Moreover, it is very questionable if the palatable character of the wine is 
only due to the yeast: experience has shown that the chemical composition 
of the must is of great importance, say the harmonic proportion between the 
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different substances of the must which are connected with the soil, the kind 
of grapes, the climate, etc. Again, why should we import the levure of one 
district into another ? this is a striking contradiction to a law of nature, 
every organism indigenous to a country being the most suitable for that 
country because it is the consequence of natural selection. Nevertheless, the 
latter is an argument of a theoretical order, and we may add those of 
practical experience, which has shown that in many instances there was no 
difference between wines fermented with levures pures of renowned wine- 
growing countries and those fermented with their own natural yeast. 

I remember, two years ago I was engaged in some rather large experiments 
of this kind at the college where I came from, and our results coincided with 
those of other countries, namely, the use of levures pures may be only con- 
sidered useful from this point of view: we import in a must in which a 
struggle for life is going on between the natural yeast and the WTong 
bacteria and spores of moulds, a crowd of artificial young yeast, already 
prepared and fit to start the fermentation at once, very active and prolific, 
which will conquer the field and master it by paralysing the action of the 
many organisms which would consume the sugar, giving in compensation 
substances noxious to the palatable character of the wine. 

Consequently then, I say, to attain this end it is not necessary to import 
levures pures prepared by any firm, for every vigneron is able to prepare for 
himself a young pure yeast by choosing the best grapes in his vineyard, 
squeezing them in a tub all nice and clean, and after from thirty-six to forty- 
eight hours, when the must is in tumultuous fermentation, pour it in the fer- 
menting vat, w r here the bulk has already been put in, and stir with a rammer 
in order to blend the two musts. It would be desirable for a more actual 
blending to pour the must in fermentation with a bucket while the filling up of 
the vat with the bulk of the must is on, so as to have a bucket of must in 
tumultuous fermentation for each couch of tho other. One twentieth of the 
best must in tumultuous fermentation poured in the bulk of it when this has 
not yet begun to ferment is a fair proportion fully answering to the purpose. 


Two Systems of Fermentation. 

There are two svstoms of fermentation. First, fermentation with the 
marks afloat ; second , with the marks submerged. In the first system, namely, 
with the marks afloat, it is necessary that at least once a day all the must of 
each vat should be drawn off from the bottom hole of the vat and poured 
again on the skin for the same reasons that I expressed when I spoke of the 
remontnge , and ramming three or four times per day as well, while, when you 
adopt the second system, say of the marks submerged, by using a false 
bottom you may spare this trouble unless the vat is too big. 

Perhaps you wish to know which I prefer of these two. Well, both are 
good systems from the technical point of view, and by his special conditions 
each vigneron must judge whether the first or the second will be moro suit- 
able for carrying out the work quickly and completely. 

According to the strength of the must in saccharine matter, and more 
especially of the initial temperature of the must, the fermentation will finish in 
less or more time. This you will perceive by testing the must with your 
saccharometer. When you take the sample of must to test, it is suggested 
that the different couches be stirred and mixed so as to have a standard of 
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the average density. Before plunging the instrument into the glass vessel 
you should filter the sample and correct the temperature of the must, bringing 
it down to 80 degrees F., if you use the Keene’s saccharometer, and to (30 
degrees F. if you adopt the Baume’s, the Guyot’s, or the Babo’s. 

When the saccharometer marks 0 or 1 per cent, of sugar then it is time to 
draw off the wine from the vat. But mind you, I have already said that the 
instruments ore often misleading, and sometimes they may mark that the 
wine is still sweet, while it is not as yet, and vice versd. So that the best 
way to judge of the right time to draw off the w ine from the vat is to taste 
it, to look at its colour, whether it is enough or not ; whether it has enough 
body, and enough tannin. The palate and the eyes are the best judges on 
this matter, so that if you are not a good wine-taster you cannot be a good 
wine-maker. But when you taste a wino that has just then finished the 
fermentation, you should, when judging, take into account all the changes 
that it will undergo through time, as far as colour, tannin, acids and all other 
constituents are concerned. Still you should take into account whether the 
wine will be sold early or later on, and whether it will be blended or not. 
At any rate, for a red wino, full colour and full body, even if it is a little 
rough, there is always a market. Of the little roughness, which is caused 
by an excess of tannin and colour, it is always easy to get rid, the fining, the 
blending, and the age will do that, and the wise wine merchant will always 
prefer a full-bodied wine, which is easier to keep and is always a good base. 
But the wine must have a clean and neutral taste, and the cleanness of the 
cellar, of the vats, of the casks, of the instruments, of everything connected 
with the operations, and the rejection of the rotten grapes, are the best way 
to secure tin’s. No particular should be neglected, very often the smallest 
particulars are the most important. When you think that the wine lias the 
amount of colour and body and tannin that you desire, you can then draw it 
off and bring it into the casks, taking care that they are clean, with a nice 
vinous smell, and which for more security shall liavo been washed again and 
again and thoroughly steamed. Then you may put the tap to the bottom 
bole of the vat and draw off the wine into a large tub, from which, with a 
pump, draw the wine into its cask and either a sieve or willow may be suspended 
under the tap so as to stop seeds and skins, and for the aeration of the wine, 
which now being at a lower temperature, will not receive any barm, while its 
colour will revive, through the action of the oxygen on its colouring matter, 
the latter having been influenced during the fermentation by a phenomena of 
reduction . Again by mixing air to this wine you will revive the yeast, and if 
some sugar is still undecomposed it will ho attacked by the ferments in the 
cask, so achieving the fermentation, therefore in this instance it is not 
necessary to burn any sulphur into it. 

The marks should he rapidly pressed, or else they may undergo the acetic 
fermentation. I would have devoted a chapter to the argument of pressing 
the marks hut these notes would he too long and tiresome, so that I postpone 
giving this information till I shall visit the various vineyards, if any reader 
should desire these particulars, and I shall only say now that the wine 
of the first prossure is of the same quality as the bulk, so that it may safely 
and wholly he blended with it, provided that the pressure has not been pushed 
too far. Anyhow, as a precaution, you may taste it while it is escaping from 
the press, and when you find it begins to he too acid, harsh, or inferior, you 
should separate the first, and collect the last in another vessel. In some 
places, whore peoplo care more for the wine, they press the marks twice or 
three times, so getting a poor wine, which is joined to the salaries of tho 
labourers. For your information, marks by being pressed may give as an 
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average half their volume of wine. Then you get the skins relatively dry, 
which, as far as I know, you care little for, while they are worth a lot. In 
fact they are still very rich in colouring matter and tannin, which might be 
used to make a red light wine out of a white one of very little value as a 
white, by letting it for some days on the said skins in variable proportions. 

A solution of young brandy and tartaric acid might be used for extracting 
the colouring matter and employing this tincture for many uses, and at last 
marks are rich of alcohol and cream of tartar which you waste, while every 
year you import thousands of pounds worth of cream of tartar, especially from 
Italy. I suppose readers do not expect that I should give particulars on these 
things at present in the limited space available, but later on I shall be glad 
to do so. 

And now I must come back again to consider the wine in the cask. The 
wine soon after it has been drawn off is still warm, but in cooling, its volume 
lessens, the rough sediment having settled on the bottom in the first fortnight 
it is time then to rack and thenceforth fill the casks regularly every week. 
About the first month of winter, say when the wine on account of the cold 
weather got rid of some more sediment, rack it again. 

The above information is directed to show the capital principles on which 
the rational making of that category of red wine, which is the basis of the 
beverage most commonly drunk, is founded, and to give you an idea of the 
different phenomena of the fermentation. I suppose that now I should deal 
with the making of white wines, and I try to do so as briefly as possible. 

White grapes should be pressed in a press rather than crushed in a mill, as 
by pressing the grapes, you will have a wine with a more delicate thin yellow 
colour, as white dry table wines should be. The must should then be collected 
in a large vessel not very deep, no skins being allowed to ferment, the must 
stirred and aerated for half an hour, is left quiet, and then a skim will soon 
form on the surface consisting principally of yeast, germs of fungus, albu- 
minoid substances and impurities. When this skim begins to crack it should be 
skimmed off, and the must again left to rest for five or six hours, a new film 
of skim again forming and being taken away. When grapes are from a vine- 
yard which is in a very fertile soil, whether manured with organic manures or 
lying in a very fertile flat, to skim the must is a capital operation, because 
then the wine will keep Bound longer, will be more delicate, and the finings 
will be more successful. In some places white musts are skimmed off three 
times. 

Perhaps you w r ould like to know why we do not skim red musts. Eed grapes 
are rich in tannin, and tannin is a great agent for getting rid of the albuminoid 
substances of the wine, while white wines are very poor of the said tannin, 
and, unless we take away the greatest part of the albuminoid substances by 
other means, they would stay in the wine and be the cause of alterations. 

The must being skimmed is drawn off and brought in small casks, either 
hogshead or pipes, leaving an empty space amounting to one-fourth or one- 
fifth of the contents. Then a bubler should be applied to the bunghole until 
fermentation is finished. 

When the fermentation is finished, the wine should be drawn off and stored 
in other casks and filled carefully up. After one month and half or two 
months rack it again, 

A few words on the making of Muscat. Muscat wine should always be 
sweet or else the flavour will turn out in a nasty taste. Muscat should be 
fermented with the skins, because most of the flavour is in them. To 
keep a wine sweet you must brandy it, and this should be done during 
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fermentation, when only one part of the sugar has disappeared, and from 8 
per cent, to 9 per cent, of it is still in the wine. 

In this case, one day after that fermentation has begun, you should take 
a sample from the cask and try its density with your saecharometer, and 
when it marks 8 to 9 per cent, of sugar then you should add to it as much 
brandy as will raise the strength of the alcohol to 28 per cent, of proof-spirit, 
which is necessary to check fermentation. Of course, you wish to know 
how much brandy you ought to add, so as to attain the said alcoholic 
strength. If you were able by chemical manipulation to test the strength of 
the alcohol by an alambic, then you would have proceeded in a different 
way, but this is not in the reach of all, and so I give you the method in the 
four arithmetical operations. 

I will assume that when you have tasted your must of Muscat before it 
began the fermentation, the saccharine matter contained in it was 2d per cent. 
I have tested in the Corowa district many musts of Muscat with a saccharine 
strength much higher than 21 per cent. The above has been given only as 
a formula of calculation ; that is, for every 100 lb. weight of this must, 24 lb. 
are grape sugar. When twenty-four parts of sugar are transformed, you 
will have 24 : 17=14 per cent, of pure alcohol in your wine, equivalent to 
24*5 proof-spirit, but, in this case your Muscat would be dry, while you 
wish to have in it, for instance, eight parts of sugar for every hundred 
of Muscat. Therefore, out of 24 per cent, onlj* 1G should be allowed 
to decompose. This 10 per cent, of Bugar will give out by fermenting 9 42 
parts of pure alcohol, which are equivalent to 10*44 per cent, of proof- 
spirit, in round numbers 1 7. These figures being obtained as follows : — 

16 ~ 17 = 0-42 
9*42 -f 0 5727 =- 1G 44 

To check fermentation we need at least 28 per cent, proof spirit, so that : 
28-17=11 gallons of brandy proof strength ought to be added to every 
100 gallons of your Muscat to raise its alcoholic strength to 28 per cent. 

Some of you may have a brandy which is not proof-spirit, hut either over- 
proof or under-proof. We take, for instance, a brandy 40 over-proof, that 
means for every 100 gallons of this brandy you w ould have to add 40 gallons 
of water to lower its strength to proof-spirit. Then the following equation will 
give you the number of gallons of this brandy, 40 over-proof to he added, to 
every 100 gallons of your Muscat to attain the strength of 28 proof-spirit: — 

100 + 40 : 100 ^11: x 
_ 100 X U _ 5 x11 
x — 140 — 7 ~ 7*85, viz., 

in round numbers 8 gallons are necessary for the above purpose. (1) 

If your brandy, for instance, is 20 under-proof, this means that you wull 
require for every 80 gallons of it 20 gallons of w r ater to make up 100 gallons 
of proof-spirit, and then the following is the equation : — 

100 : 80 — 11 : x 

11 X 80 11 x 4 

*- 100 — 5 — 88 

say in round numbers 9 gallons of the brandy 20 under-proof are want 3d to 

(1.) It is to be remembered that 17 part of sugar is in the common practice necessary 
for 1 part of alcohol, and that 57*27 represents the percentage of pure alcohol of the 
hydro-alcoholic solution taken as standard by Sykc’s. 
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raise the alcoholic strength of your Muscat to 28 per cent, proof-spirit so as 
to check fermentation. (2). 

When at last you have calculated the quantity of brandy that is to be 
added, then pour it into the cask and afterwards pour the wine on it. 

I cannot omit a particular: If you wish that 8 per cent, of sugar should 
stand in your Muscat, then you should draw it off from the fermenting vat 
when it marks 10 per cent., so taking into account the difference shown by 
the common saccharometers owing to the other substances influencing the 
density of the must, and also considering that during the manipulation of 
measuring the brandy, drawing off the wine, Ac., the fermentation goes 
ahead, so reducing more sugar. If you are not aware of that, it will happou 
that instead of 8 only 5 or 0 per cent, of sugar will stand in your Muscat. 


(2.) If we call A the number of gallons of a brandy proof-spirit necessary to raise the 
alcoholic strength from a given percentage to 28, B t he number of degrees of a brandy 
over-proof, and x the wanted number of gallons of it to attain the same strength of 
28 per cent, proof-spirit, we shall have 

100 + B : 100 = A : t 

lorn 

* ~ 100 + B 

and if we call B the number of degrees of a brandy under-proof, then we shall have 

100: 100 - B = i:X 
(100 ~ B) A 
x ~ 100 " 



Orchard Notes . 


187 


Orchard Notes for April. 


G. WATER 3. 


Titk month of April, generally speaking, gives the orchardist a chance to 
pick up hackwork. Most of the stone-fruits have been sent away, only a 
lew late apples, pears, and quinces remaining, which are easily attended to ; 
but do not allow it to cause you to neglect marketing with the care that is 
necessary. 

The above are fruits that need not be rushed into the market, but as many 
as possible should be stored for the winter months, not only for household 
and local consumption or sale hut also for the Sydney winter and early 
spring market, when apples of good quality are worth good prices. The 
prices obtained for apples during this month have been far from satisfactory, 
and it is mainly due to the fact that the small locally-raised apples are still 
persistently grown by our orchardists, when there are really splendid 
varieties that would succeed equally well. 

There is no tree easier grafted than the apple, and it is really never too 
late to graft an apple-treo over again. Mark now the trees that you intend 
to work over, and see that you get good healthy wood later on when you do 
the work. A few of the apples that succeed well, and attain good size and 
store well, are the following: — Gravcnstein, Emperor Alexander, Prince 
Bismarck, More de Menage, Lord Nelson, Granny Smith Seedling, Allsop’s 
Seedling, and Aiken’s Seedling; the latter two being also quite blight proof, 
a very great consideration in our warm coastal districts. 

The storing of apples and pears should not entail a great expenditure, 
and certainly is not difficult ; a building that can be maintained at a fairly 
even temperature being all that is necessary, and in the country can he 
built at a moderate expense. The walls should be thick enough to prevent 
sudden changes of the atmosphere inside, and it should also be free from 
draughts, as these tend to make the fruit stored therein shrivel. It should 
also be as free from light as possible. If a suitable place is available on the 
side of a hill that is the place to select. Before building see that provision 
is made to carry off the water that would accumulate oil the back. Good 
thick slabs make a splendid store-room, covering over the cracks with bark, 
or some material on the inside to prevent draughts. Bark makes a good 
roof, blit if good water-tight sheets are not available use iron, hut first have 
a covering, of bark. They are best stored on shelves all round the shed, 
about 2 feet apart and 1 foot deep. Before putting into the storing room 
they should be sweated for a few days, this being easily done by allowing 
them to remain in the cases they have been picked into. 

Too much stress cannot be laid upon the necessity for careful handling, as 
one bruised fruit will cause many to decay. 
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Tho building just described would also be available for the storage of 
oranges and lemons; but I will deal with these in another month’s notes— 
suffice it is, that if any citrus-grower intends to do some storing this year, 

, now is a good time to build, as work is usually slack this month. 

The same applies to any improvements that are intended to be carried out, 
such as fencing, draining, cleaning out surface drains, or procuring stakes 
where new orchards are intended to be planted. 

"Where the latter is intended the land should be got ready as soon as 
possible. As advised in last month, do the work thoroughly, any extra labour 
or expense being repaid not only as regards the health of the trees, but also 
simplifies the after cultivation. 

At the first breaking up of new land, or the rebreaking up of old fallow 
land, it is best to leave it broken up roughly, as a good weathering helps to 
frweeten it. 

All weeds should bo kept down, and any insects or fungi requiring 
attention should be treated. Where pear-mite has made its appearance the 
resin and soda wash should be used as soon as the leaves commence to fall, 
as this will kill them before they have a chance to secret themselves for the 
winter. Cherries and apricots suffering from shot hole fungus should be 
sprayed with the Bordeaux mixture, using the summer solution, the quanti- 
ties being G lb. copper sulphate (bluestone), 4 lb. caustic lime, and 40 gallons 
water. The method of mixing has been frequently given in Agricultural 
Gazette. 

Peaches and nectarines affected with peach rust should be similarly treated 
before the leaves fall. After recent rains citrus-trees will be making young 
growth. When this is stopped keep a look out for scale insects upon them, 
using the kerosene emulsion when necessary. 
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Vegetable and Flower Growing. 


Directions for the Month or April. 

Vegetable?. 

Asparagus. — Prepare land by trenching and manuringfor planting towards 
the spring. 

Beans, Broad . — Sow largely. 

BeanSy French. — Too late to sow except in tlie warmest parts of the Colony. 

Beet, red and silver. — Thin out seedlings as they come up, and keep the 
ground clean and well worked between the rows. Too late to sow except on 
a very small scale. 

Borecole or Kale. — Sow a little seed. 

Brussels sprouts. — Sow a small quantity of seed. Plant out well-grown 
seedlings. 

Cabbage. — Sow a good quantity of seed. Try varieties — Early Jersey, 
Wakefield, Early Dwarf York, Succession, and Sugarloaf. Plant out largely. 

Cauliflower . — Sow a little seed, and plant out well-grown seedlings on licli 
land. 

Carrot. — Sow largely in drills, about 1 foot apart. 

Celery. — Plant out a few seedlings on rich land. 

Endive . — Plant out largely. 

LpcJc . — Sow a good quantity of seed, and plant out seedlings largely. 

Lettuce.— Sow largely, and plant out well-grown seedlings. 

Onion. — Sow a little seed in drills thinly, unless the onions are required 
for pickling, when the seed should be sown thick. 

Parsley. — Sow a little seed. 

Peas. — Sow a good quantity of seed. 

Radish. — Sow a little seed. 

Spinach. — Sow a little seed. 

Shallots . — Plant out a few bulbs. 

Garlic. — Plant out a few bulbs. 

lltrbs.— Sow a little seed. 

Flowers. 

Annuils. — Sow seeds of all kinds of hardy annuals, and protect tlie seed- 
lings from insects when they come up. 

Roses. — Plant out Tea-scented and Hybrid tea-scented varieties. 

Bouvardias. — Plant out before the weather becomes too cold. 

Carnations. — Plant out. 

Bulbs. — Plant out as soon as you can all kinds of Spring (lowering bulbs, 
or else it will bo too late. Amongst these are included daffodils, narcissus 
of all sorts, tulips, crocuses, &e., &c. 

Cuttings. — Plant cuttings of roses, fuchsias, verbenas, carnations, and 
other plants, which it is wished to increase. They should strike most readily 
now if well looked afrer and kept moist, but not too wet. They should be 
shaded from the sun. 
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Fruit Pulp. 

The following reports on Fruit Pulp have been furnished by courtesy of the 
authorities of the Victorian Department of Agriculture; and, although it is 
perhaps late in the season to direct attention to this subject, we are certain 
that fruit-growers who look to this industry as a means of disposing of 
surplus summer fruits, will appreciate the valuable information Messrs. 
Sinclair and Knight have been good enough to supply : — 

I. 

To the Minister of Agriculture. 

Suffolk House, 5, Laurence Pountney Hill, Cannon-street, 

Sir, London, E.O., 2nd October, 1896. 

I have been making inquiries in reference to fruit pulp imported into England 
for the purpose of jam making. 

The principal sorts imported are apricot, raspberry, and black currant. Apricots 
come chiefly from the Mediterranean ports of the South of Franco. They are packed in 
10 lb. tins, the fruit not being mashed but cut in halves, the stones being taken out. 
The price, delivered in London, was stated by one large importing firm to be from £10 
to £13 per ton, whilst another one gave present values at from 11s. to 13s. per case ten 
tins, each containing 10 lb. 

Raspberry pulp brings from £19 to £26 per ton, good quality realising £25. A con- 
siderable quantity of this pulp has been received from Tasmania. Some of this was sent 
in 56 lb. tins, with the result that many came to hand burst, the tins being too large. 
Care must be taken to have all raspberry and black currant pulp absolutely free from 
leaves and foreign matter. Black currant pulp is imported chiefly from the South of 
Franco. It realises from £28 to £32 per ton, and there is stated to be a good demand for 
it if it can be sold here at from £25 to £28 per ton. There is but little demand for peach 
pulp, and it is generally regarded as unsaleable. English grown plums as a general rule 
are plentiful and cheap, their market value for jam making being from £5 to £7 per ton. 

I am purchasing a case of assorted pulps, and will forward this by steamer to the 
Department of Agriculture, in order to show its condition and how it is put up. Its con- 
dition on arrival will also show how pulp sent from Victoria will stand carriage across the 
tropics. The ideal size for tins to contain pulp is stated by all importers to be that which 
will contain 10 lb. 

Yours faithfully, 

J. M. SINCLAIR, 

Superintendent of Exports for the Victorian Government. 

IL 

System of Pulping Victorian Fruit* 

The system of pulping is similar to that of canning or bottling. The apricots should be 
halved and stone removed. The half fruits are then steamed or boiled until they are suffi- 
ciently scalded to kill all ferment germs, and, whilst hot--not less than 180° Fah.— are 
soldered up, and the cans subjected to boiling heat for ft few minutes until living germs 
within are destroyed. The process is so simple that with ordinary care no mistake cati 
take place. The tins when completed and cooled down, should he compressed in sides 
and ends. This is the best indication that the pulping has satisfactorily keen completed. 
When any of the tins show signs of swelling it is a clear proof that there is fermentation 
within, and it should he looked to at once, and these tins again scalded ; but the pulp 
will not be as good as that which has been properly sterilizedat first. It is advisable to 
preserve the fruit in the form in which it is placed in the tins. 
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There are various methods adopted in putting up fruits. Some scald them in an open 
pan, and then fill into cans whilst hot, soldering up at once and again submit them to a 
boil to kill any stray germs. Others place the raw fruits in the can and solder up the lid, 
leaving a small vent hole in the top to allow the air to escape. When the contents are 
sufficiently scalded the vent is closed up and the tins submerged in the boiler for a short 
time to destroy any germs that might by chance have escaped in the process. Little or no 
water should be added. As the pul}) is usually made into jam, the water or juice of the 
fruits has to be considerably reduced in the process of pulping, and where there is an 
excess of water the value of the pulp is lessened. In some cases the cut fruit is placed in 
a cask with the head out and steam driven through it, the top being covered over. The 
tins are then filled up from this and soldered down. This is an excellent plan, but the 
fruit is rather broken by it. Small tins holding about 10 lb. are best, and samples of these 
may be seen at the Department of Agriculture, Melbourne. 

26th December, 1896. J. KNIGHT. 


Agricultural and Forestry Museum. 

Foe many years attention has been devoted by the Department to the estab- 
lishment of a Museum in which might be displayed representative specimens 
of the agricultural and forestry resources of the Colony. Want ot suitable 
accommodation in some place accessible to the public has retarded this 
project ; hut a portion of the old Technological Museum building in the 
Sydney Domain was secured some time ago, and a fairly comprehensive collec- 
tion of agricultural products and commercial timbers is now open for 
inspection. In order that visitors to the Museum, which is open to the public 
from 10 a.m. till 4 p.m., may obtain any information desired with respect to 
exhibits, the office r-in-cliargo, Mr. J. Martin, junr., timber expert to the 
Department, is in daily attendance. The Minister is anxious to make this 
Museum as educational and attractive as possible, and has issued instructions 
for the preparation of pamphlets concerning each set of exhibits. Thus, a 
visitor desiring to undertake the cultivation of any particular crop represented 
will be able to obtain in concise form printed directions for every operation. 

The following list will afford some idea of the present scope of the collection, 
and in order to make the Museum as representative as possible, the Depart- 
ment will bo glad if those engaged in the farming or timber industries will 
forward any exhibits which they may think of sufficient educational 
interest : — 

Wheats. 

Varieties for Early Sowing. — Blount’s Lambrigg, Hudson’s Early Purple Straw, White 
Lammas, White Tuscan, Berthoud Defiance, Farmer’s Friend, Grosse’s Prolific, Marshall’s, 
Leaks, White Velvet, Sicilian Square-headed lied, Australian Talavera, &e., &c. 

Varieties which may be Sown Late. — Allora Spring, Canning Downs, King’s Jubilee. 

Varieties for Hay. — Defiance, Blount’s Lambrigg, Purple Straw, White Lammas, 
Australian Talavera. 

Early Ripening Varieties. — Steinwedel, Velvet Pearl, Early Para, Canning Downs, 
King’s Jubilee, Allora Spring, 

Varieties for making Macaroni. — Poland, Belatourka, Medeah. 

Varieties for Chick Feed. — Algerian, Mummy. These varieties can be grown on our 
coast lands. 

Rust-resistant Varieties. — Sicilian Square-headed Red, Marshall’s, Defiance. 

Collection of Pulses suitable for growing in the hot dry districts of the 

Colony. 

Peas . — Collection of field and garden varieties. 

Tares. — Golden, Black, Scotch, Algerian. 

Cow-pea.— Black, Clay- coloured, White, Whip-Poor-Will, Chinese Red, Black Table. 
Most valuable for renovating old worn-out wheat lauds ; a good fodder plant, and 
also used as a vegetable. 
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Soy-bean — Pigeon-pea — Mung-bean (black and green ) — Tangier }iea . — ‘These are some 
of the pulses which are so highly recommended by vegetarians as being foods which 
should come into general use in place of meat. The plants of Soy-bean are used in the 
United States for making into hay, and the celebrated Soy-sauce of Japan is made from 
the beans. Pigeon -pea is cultivated extensively in India as a fodder plant. 

Lima-bean. — Large, dwarf bush. A summer vegetable, used in enormous quantities in 
the United States. 

Miscellaneous collection of Seed. 

Peas (10 varieties), hemp, tares (2), sugar-beet (3), salt-bush (4), sorghum and millets 
(>20), oats (20), grasses (50), wheat (60), barley (4), rye (3), buckwheats (3), jute, lin- 
seed, maw-seed, rape-seed, clovers (6), tagosaste, spider-plant (for honey), mustard (2), 
pepper (2), nutmeg, chili (6), cocoa-beans, tea, coffee (2), cotton (4), sugar-corn (4), 
maize (12). 

Rolled-oats, oatmeal, mace, chicory, ginger, pearled barley, general collection of vege- 
table seeds, &c. 


Glass jars showing the various stages in the manufacture of sugar, eight varieties of 
canes, molasses, treacle, and golden syrup to white spirit. 

Among the goods in the eases are over thirty kinds of tobacco leaf for pipe, cigar, and 
cigarettes, also showing cigars and cigarettes made from it. The cigarettes are pronounced 
by experts to be equal in quality to the best Egyptian and Turkish kinds. 

Ramie — Has succeeded admirably at Lismore. Produces a valuable fibre from which 
the celebrated China cloth is made. Shown in ribbons and in a beautifiul silky-white 
dressed condition. Likely to prove a valuable crop to our farmers in suitable districts. 

Exhibit from the Experiment Farm, Wollonghar, near Lismore, 
Richmond Biver. 

Pulses (26 varieties), general farm seeds (14 varieties), maize meal (4 varieties), cotton, 
ramie or Chinese grass-cloth {canes), ramie ribbons, banana fibre, tobacco-leaf, 
safflower ( Cartliamus tineforius), arrowroot, canaigre root for tanning, chaff (2 kinds), 
maize (21 exhibits), onions (10 exhibits), pea nuts (2 kinds), till (Sesatnnm indicum ) — 
from the seeds an oil known as Gingelly oil is obtained ; this is said to be' equal 
to olive oil, and is sometimes used for adulterating this oil ; the plant grows 
with great luxuriance at Wollonghar, — castor oil beans, rice, grain, tree tomato, 
bananas (7 kinds), pine-apple (2 kinds), beans (green, collection), arrowroot tubers, 
cassava tubers, taro tubers, tumeric tubers, sugar-canes (14 varieties). Eeonomic 
Plants — Rice, ramie, citronella, &c. (8 kinds); fodder plants and grasses (12 kinds), 
samples of cane from Lawyer Palms, samples of basket made from above. 

Wollonghar Experiment Farm is situated in the “ Big Scrub,” Richmond River 
district, in the semi-tropical and north-easternmost portion of New South Wales. 
Although only three years have elapsed since the work here has been started, numbers 
of useful experiments have been carried on, and great interest is being taken in the 
work by the settlers in this beautiful and luxuriant distr ict. 

Collection of Insect Eriends and Foes of Farm, Garden, and Forest. 

Wood-borer moths ; moths injurious to farm and orchard ; sphinx or hawk moths ; 
life-history of the pepper-tree defoliating silk moth ; useful carnivorous beetles ; 
defoliating beetles of farm and forest ; long-horned wood-borers ; beneficial and destruc- 
tive ladybirds; injurious suctorial insects (plant-bugs, froghoppers, and cicadidae) ; 
common scale-insects ; crickets, locusts, and grasshoppers ; walking-stick insects ; wild 
moths ; honey and humble bees ; predaceous friendly insects ; sugar-cane insects ; insect 
architecture. 

Models of apples, pears, peaches, oranges, lemons, cherries, plums, tomatoes, apricots, 
nectarines, mangels, turnips, &c., in all 700, for purposes of nomenclature. 

Collection of timber in logs, planks, and polished, of all the useful trees 
of the Colony. Some of the timbers for special purposes are noted below. 

Bee-boxes— Cedar, beech. 

Bending Timbers— Spotted gum, black wood. 

Boat-building — Cedar. 

Boat-knees — Prickly tea-tree, white tea-tree and other tea-trees, water-gum, red honey- 
suckle, white honeysuckle, mangrove. 
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Boring-rods (for artesian wells) — Spotted glim. 

Bridge-decking — Tallow- wood, red mahogany, white mahogany, blackbutt, spotted gum, 
Murray red gum. 

Broom-lumdle * — Rosewood, beech, blue-berry ash, spotted gum, tallow-wood. 
Bullock-yokes -River oak, swamp oak, brush box, hickory or black wattle, mangrove, 
white honeysuckle. 

Butter-boxes — Colonial pine. 

Butter-keys— Silky oak, red silky oak. 

Carriage. -build in g — ( loach wood , red cedar, rosewood, plunrwood, beech, brown or bully 
beech, colonial pine, black wood and mountain hickory. 

Carving — White holly, oheesewood, coachwood, white teak, native orange, scrub hickory, 
corkwood, long Jack, rosewood, plumwood, black bean, cedar, beech, brown pine, 
colonial pine, native guava. 

Ceilings-- Cedar, beech, colonial pine, cypress pine, blue-berry ash, sassafras. 

( 'obra -resisting timbers — Turpentine, tallow- wood, red mahogany, ironbark, prickly tea- 
tree, brown pine. 

Cog-wheels — Teak, tea-tree. 

Cricket-bats — Black pencil cedar. 

Dairy utensils — Silky oak, red silky oak. 

Doors --Red cedar, pine. 

Engraving (bold outlines only) — Cheesewoo.l, native cherry, wild lemon, brush ironbark. 
Felloes — Sydney blue gum, grey gum. 

Floats of Mill Wheels — Beech, mountain ash. 

Flooring — Tallow-wood, beech, colonial pine, sassafras, stringy bark. 

Fuel — Bine-knots, cypress pine, teak, box, ironbark, she-oak, honeysuckle. 

Furniture — Red cedar, rosewood, red bean, onion- wood, black bean, white ash, tulipwood. 
Cun stocks- Cherry, black wood, mountain hickory, coachwood, maiden’s blush. 

Handles (axe) — Spotted gum, mountain ash, water gum. 

Handles ( tool ) — Blackwood, pigeon-berry ash, native cherry, brush-box, water gum, 
swamp oak, grey box, spotted gum. 

House-blocks ( Wooden piers or piles) — Rosewood, cypress pine, grey gum, Murray red 
gum, forest red gum, red mahogany, ironbark. 

Mallets— Water gum, brush-box, pigeon-berry, plumwood, tulijjwood, mangrove. 
Mauls— Swamp oak, grey box, water gum. 

Hares— Rosewood, red bean, apple, spotted gum, ironbark, grey box. 

Oars — Blue-berry ash. 

Paving — Tallow-wood, blackbutt, mahogany, blue gum, grey gum, white mahogany, 
spotted gum, Murray red gum, bloodwood, turpentine. 

Piano-frames — Black bean, red bean, rosewood. 

Picture frames —Beech, blue-berry ash, white honeysuckle, blackwood. 

Piles — Turpentine, brown pine. 

Pipes (tobacco) — Ncedlewood, myall. 

Planes -Brush-box, plumwood, blackwood. 

Posts — Ironbark, reu box, white mahogany, tallow-wood, red gum, grey gmn, red 
mahogany, bloodwood, turpentiue. 

Bail way Keys — Cedar, flindosa. 

Bail way Sleepers — Ironbark , grey gum, Murray red gum. 

Bailway Waggon -budding— Ironbark, grey box, tallow-wood, blackbutt. 

Screws— Rosewood, swamp oak, water gum, plumwood, native cherry, grey box. 

Jaws of Scre es— Brush -box. 

Shafts and Poles— Spotted gum, mountain ash, ironbark, grey box, blackwood, mountain 
hickory. 

Sheaves and Blocks — Water gum, beech, blackwood, mountain hickory. 

Shingles— Forest oak, grey gum, red mahogany. 

Spokes — Apple-tree, ironbark, spotted gum, blackbutt. 

Staves (for casks) —Silky oak, red silky oak, black wattle, silver wattle, mountain 
hickory, white ash, blackwood, red ash, ironwood, blue-berry ash, rosewood, 
coachwood. 

Swingle-trees — Ironbark, mountain ash, spotted gum, blue or flooded gum. 

Tram-rails — Brush box (north coast), spotted gum (south coast). 

Turnery — Forest oak, rosewood, blackwood, black bean, tulip. 

Vats —Beech. 

Veneers— She-oak, tulip, figured black bean, musk, honeysuckle, red silky oak. 

Walking Sticks— Blackwood, white honeysuckle, forest oak, tulip, cabbage palm. 
Weatherboards— Tallow- wood, red mahogany. 

Teak. 



194 


General Notes, 


White-ant resisting Timbers — Cypress pine, brow n pine, red mahogany. 

Wim-cotslcs — White ash, blackbutt, beech, silky oak, rosewood, silver wattle, black 
wattle. 

Wire-mattress Frames — Colonial pine, rosewood. 

Exhibition of Hardwoods — Some sections of railway sleepers, paving blocks, and 
piles, which have been in use for years. It will be instructive to many visitors to see 
sections of eucalyptus timber — solid and unworn almost — after forty years in the sea, or 
twenty-five years on a railway line, or thirteen years in a busy city street. 

Very few people have any idea of the beauty of the native timbers when worked up. 
Not only are there specimens, which enable the visitors to see the bulk of the trees and 
great slabs, many feet across, cut from forest giants, but also in the show cases a number 
of specimens of workmanship may be observed. Amongst these are chessmen — the black 
from myall and the w r hite from black apple — walking sticks, pipes from needlewood and 
myall, balusters of twelve different kinds of timbers, &c. 

Collection of seed and seed-vessels, and herbarium specimens of almost all the timber 
and shrubs in the Colony, kinos, gums, resins, sandaraeh of the gums, wattles, grass- 
trees, pines, &c. ; also barks for tanning purposes. 

Leaves of Dnboisia myoporohles from which is extracted an alkaloid known as 
Duboisine. This alkaloid is used in cases of ophthalmia, &c. 


The Bathurst Experiment Earm. 

Are an ciem ents have been completed for the admission of students for 
instruction in the practical operations of farming at this place. For the 
accommodation of the students and staff commodious buildings have been 
rented in the vicinity of the farm. Advantage will also be taken of the 
accommodation available in “ Logenbrae” — tbe rented premises — to establish 
laboratories in which the scientific staff of the Department may conduct 
investigations and experiments in connection with work now in progress at 
Wagga Farm and Hawkesbury Agricultural College. 


Replies to requests for Information. 

With the object of affording readers of the Agricultural Gazette an oppor- 
tunity of bringing under notice matters which they consider should receive 
attention in our pages, a circular was a short time ago addressed to all 
recipients of the publication. We arc pleased to acknowledge the receipt of 
numerous requests for special information and many suggestions as to 
the subjects of futuro articles. The forms are coming in daily, and in tbe 
meantime arrangements are being made to publish, as speedily as space will 
permit, replies to the questions that readers have submitted. As far as 
possible, the matters will be dealt with in order of their urgency. 

An effort will be made to render the publication of replies to questions 
of general interest a feature of the Gazette , and it is hoped readers will 
continue to co-operate with the Department in leaving no stone unturned to 
advance the commercial interests of the agricultural community. 
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AGRICULTURAL SOCIETIES’ SHOWS, 1897. 


Society. 

Secretary. 

Date. 

Dapto A. and H. Society ... 

A. B. Chippindall Jan. 6, 7 

Albion Park A. and H. Association 

H. Fryer 

„ 13, 14 

Gosford A. and H. Association 

W. McIntyre ... 

„ 29, 30 

Wollongong A. and H. Society 

J. A. Beatson ... 

Feb. 3, 4 

Cobargo A., P., and H. Society 

T. Kennedy 

„ 10, 17 

Ulladulla P. and A. Society 

C. A. Cork ... 

„ 10, 17 

Berrigan A. and H. Society 

R. Drummond... 

„ 17 

Rivcrina P. and A. Society (Cereal) 

W. Elliott 


Manning R. (Tarce) A. and H. Association 

IT. Plummer ... 

„ 18, 19 

Lithgow A. , H. , and P. Society 

J. Asher 

,, 18, 19 

Robertson Agricultural Society ... 

R. J. Ferguson 

Mar. 2, 3 

Bega A., P., and H. Society 

J. Underhill ... 

„ 3, 4 

Southern New England (Uralla) P. and A. Association 

Jas. Leece 

„ 0,10 

Tumbarumba P. and A. Society ... 

W. Willans .. 

„ 0, 10 

Tenterfield Intercolonial 1\, A., and M. Society 

F. W. Hoskin .. 

» 10,11,12 

Coonabaralmin P. and A. Association ... 

E. May-Steers... 

„ H 

Oberon A. , H. , and P. Association 

A. Gale 

„ 11,12 

Berrima District (Moss V r ale) A. H. and I Society 

J. Yeo 

„ 11,12,13 

Cobargo A., P. , and H. Society ... 

T. Kennedy ... 

„ 16, 17 

CrookwellP. and A. Association ... 

W. P. Levey ... 

„ 18, 19 

Lismore A. and I. Society ... 

T. M. Hewitt ... 

„ 18, 19 

Walcha P. and A 

F. Townsend ... 

„ 23, 24 

Cudal A. and P. Society 

C, Schrammc ... 

„ 24, 25 

Blayney A. and P. Association ... 

J. Clements 

April 1, 2 

Mudgce A. P. 11. and I. Association 

J. Cox 

,, 6, 7 

Liverpool Plains (Tamworth) P., A., & H. Association 

A. M ‘Leod 

>, 6, 7, 3 

Warialda P. and A. Association ... 

W. B. Geddes... 

„ 7, 8 

Williams River A. and II. Association ... 

W. Bennett ... 

„ 7, 8 

Cooma P. and A. Society ... 

I). C. Pearson ... 

,, 7, 8 

Orange A. and P. Association 

W. Tanner 

„ 7, 8, 9 

Gulgong P. and A. Association 

C. E. Hilton ... 

„ 13, 14 

Royal Agricultural Society ... 

F. Webster ... 

„ 14-20 

Moree P. and A. Society 

S. L. Cohen ... 

» 21, 22 

Hunter River (West Maitland) A. and H. Association.., 

. W. C. Quinton 

,, 28, 29, 30 

Hay Hortic. Society 

. J. Johnston ... 

May 5 

Namoi P. and A. Association (Narrabri)... 

. J. Riddle 

„ 5, 6 

Hawkesbury District Agrieul. Association (Richmond) C S. Guest ... 

„ C, 7, 8 

Upper Maiming A. and H. Society 

W. Dimond 

• „ 12,13 

Wellington P. & A. Society 

R. Porter 

„ 13,14 

Upper Hunter P. and A. (Muswollbrook) 

J. C. Luscombe 

„ 19, 20, 21 

Gunnedah P. A. and H. Association 

J. H. King 

, Aug. 3, 4. 

Grenfell P. and A. Association 

Geo. Cousins 

• „ 25,26 
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Northern Agricultural Association ... C. Poppenhagen Sept. 1,2 

Murrumbidgee P. and A. Association (Wagga)... ... P. W. Lorimer.. ,, 1, 2 

Albury and Border P. A. and H. Society ... ... Geo. E. Mackay ,, 8, 9 

Junee P. and A. Association ... ... ... ... J. C. Humpreys ,, 1*5, 1G 

Berry Agricultural Association ... .., ... ... A. J. Colley ...Nov, 25,26 

Secretaries of Societies are asked to forward dates of forthcoming Shows as soon 
as decided. 


[8 plates.] 
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Value of the Phosphate of Lime in Bone-dust. 


By F. B. GUTHRIE. 


In 1SS9 Professor Wagner, of Darmstadt, conducted a number of careful 
experiments into the fertilising valuo of different phosphatic fertilisers. 

These experiments were carried out by means of tho pot system, first 
introduced by him and brought to a state of great perfection, and led to the 
surprising conclusion that the phosphoric acid in the ordinary raw bone- 
meal was so low in fertilising value w hen compared with the phosphoric acid 
in superphosphate or Thomas slag, as to be almost worthless. 

His results may be thus summarised : 

The following tabulated results, both of these and of subsequent experi- 
ments of Professor Marcher, are taken partly from the original memoirs, 
and partly from an excellent resume of this work published last year in the 
form of a bulletin by Dr. Wellington, of the Hatch Experiment Station, 
Amherst, Massachusetts. 

Eye, manured with the same amount of phosphoric acid, in the form of super- 
phosphate, basic slag, and bone-meal respectively, yielded for every 100 lb. 
of crop obtained by the use of superphosphate 59 lb. crop when basic slag 
was used, and 8 lb. only when bone-meal was used as a fertiliser. 

A second experiment in clay soil showed that for every 100 lb. of crop 
obtained by the use of superphosphate, only 5 lb. were obtained when the 
samo amount of phosphoric acid was added in the form of bone-meal. 

At the same time the alleged superiority of the after-effects of bono-meal 
received a shock, for it was found that when the same manuring was con- 
tinued a second year in the same soil, the yield of the crop manured by bone- 
meal was in the proportion of 15 lb. to every 100 obtained where super- 
phosphate was used. 

In the third year the yield of the plot fertilised by bone-meal was 17 per 
cent, of that obtained by superphosphate. 

These experiments show that although the after effect of the use of bone- 
dust is to increase the yield of this particular crop, yet the results fall very 
far short of those obtained by the use of superphosphate. 

The experiments in this and all other cases were carried out by the pot 
system already referred to. The pots received the necessary manuring, other 
than phosphates, by the addition of carbonate of lime, sulphate of potash, 
chloride of potassium, sulphate of magnesia, and ammonium nitrate. Except 
for tlio phosphates which were under experiment, each pot received precisely 
the same treatment. 

The pot system has been shown to give results exactly similar to treat- 
ment in the open field in all other cases, and there is no reason to believe 
that it is likely to he unfavourable in the case of bone-meal. 
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Asa result of these experiments the Association of Bone-meal Manufac- 
turers of Saxony appealed to Professor Marcher, of Halle, to investigate 
the question thoroughly. 

Professor Marcher’s experiments extend over a period of four years, and 
embrace different varieties of soil and crops, and different brands of bone- 
dust, both raw and steamed and glue-free, representing the best qualities 
of bone-meal on the market. 

The first set of experiments were carried out with barley in sandy soil. 
The following are the results summarised : — 

1. *6 grms. phosphoric acid, in the form of superphosphate, yielded 

10P56 grms. grain and straw. The same amount of phosphoric 
acid, in the form of bone-meal, yielded only 5 '96 grms. 

2. 1*5 grms. phosphoric acid, in the form of superphosphate, yielded 

11438 grms. crop, as against 12T8 grms. obtained by the use of 
the same amount of phosphoric acid in bone-meal. 

Put in another way, the amount of phosphoric acid furnished to the plant 
by superphosphate and bone-meal, is in the ratio of 4 6 from the bone- 
meal to every 100 from the superphosphate in the first case, and 5*2 to every 
100 in the second. 

It appears also from these experiments, that the phosphoric acid in raw 
bone-meal, and in steamed and glue-free bone-meal, is nearly equal in value. 

The next sot of experiments was instituted to ascertain whether bone-dust 
produced more beneficial results when applied in conjuction with super- 
phosphate. 

The following are the results. The crop grown was barley on a sandy soil : — 


Phosphoric acid employed. 

Increase of yield 

Increase 

Amount. 

Form. 

unmanured pots. 

due to bone-meal. 

*G 

Superphosphate 

167 29 


•3 

•3 

Superphosphate j 

Bone-meal j 

90 97 

7*32 

•3 

•9 

Superphosphate 1 

Bone-meal / 

104-67 

2102 

•3 

Superphosphate ) 

105*91 

22*26 

1-5 

Bone-meal ( 

•6 

•6 

Superphosphate ) 

Bone-meal \ 

15274 

Nil. 

•6 

1-2 

Superphosphate ) 

Bone-meal \ 

| 

15805 

Nil. 


These experiments show that there is no advantage in mixing bone-dust 
with superphosphate, and that the increase of yield is practically due only 
to the superphosphate. The soils in which the previous experiments had 
been conducted w r ere sandy soils, which are usually regarded as being 
particularly benefited by the application of bone-dust. 

The use of bone-meal is generally especially recommended on account of 
its reputed after-effects, its application being supposed to permanently 
enrich the land. 
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In order to test this question, oats wore sown in 1891 in the pots in 
which wheat had been grown in the previous year. The necessary nitrogenous 
manuring was applied, but no phosphates. The following table shows the 
results obtained : — 


Phosphoric Acid originally added. 

Increase of yield in Oats 
(Second Year). 

Amount. 

Form. 

•6 

Superphosphate 

14*74 

•6 

Raw bone-meal ... 

12*36 

•6 

Glue-free bone-meal 

16*14 

1*2 

Superphosphate... 

43*41 

12 

Raw bone-meal ... 

13*58 

1*2 

Glue-free bone-meal 

22*31 

1-8 

Superphosphate 

65*57 

1*8 

Raw bone-meal ... 

35-40 

1-8 

(Rue-free bone-meal ... . . 

26*11 


On examining the above table, it will bo noticed that the smallest quantity 
of superphosphate did not show any striking effects in the second year. 
This is to be expected, since the greater portion of the available phosphoric 
acid had been already used up by the wheat-crop of the previous year. 

Those pots, on the contrary, which had received a larger quantity of 
superphosphate in the first year, showed considerable after-effect, which, 
though not as high as in the first year, was, nevertheless, very considerably 
higher than the after-effect of bone-meal. 

In order to test the after-effects of bone-meal still further, a crop of 
mustard w r as grow r n in the same pots from which the oats had been harvested 
for the above experiments, nitrogenous manure being added, but no further 
phosphates. The results are as follows : — 


Phosphoric Acid originally added. 

Increase in Third Crop 
(Mustard) over 
Umuauured Pots. 

Amount. 

Form. 

*6 

Superphosphate... ... 

+ 52*9 

•6 

Raw bone-meal ... 

— 0*3 

•6 

Glue-free bone-meal 

+ 34*2 

1*2 

Superphosphate 

+ 173*9 

1*2 

Raw bone-meal ... 

— 4*9 

1*2 

Glue-free bone-meal ... ... ... 

+ 15*2 

1*8 

Superphosphate... 

+ 196*9 

1*8 

Raw bone-meal 

+ 85*2 

1*8 

Glue-free bone-meal ... 

+ 33*9 


Here the after-effects of bone-meal, as compared with superphosphate, aro 
still less favourable. 

Another series of experiments similar to those previously quoted show’s 
that the after-effects of bone-meal are not increased when it is used iu 
conjuneton w r ith superphosphates. Whatever the proportions in which 
bone-meal and superphosphate were mixed, the increase in the yiold of 
oats (as second crop) due to bone-meal w^as practically nil. 
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The results of the experiments above quoted show that, at all events, 
for sandy soils, poor in phosphoric acid, which are exactly the soils supposed 
to be benefited by the application of bone-dust, the action of the phosphoric 
acid in bone-dust does not approach the action of the soluble phosphoric 
acid in superphosphate, whether the bone-dust is used alone or mixed with 
superphosphate, or whether in respect to the immediate results or the 
after-effects. 

The next series of experiments were undertaken on different classes of 
feoils, relatively rich in phosphoric acid, having been used in previous years 
for bone-meal experiments. 

The soils used include sandy soils, loam, humous loam, clay loam, sandy 
loam, humous sand, <fcc., &c. The crop raised was oats. 

The mean of all these experiments is as follows : — Increase in yield over 
unmanured plots was 79*99 when superphosphate was used, as against 5*10 
when the same amount of phosphoric acid was applied in the form of bone- 
meal. 

As before, a crop of mustard was grown after the oats to test the after- 
effect of bone-dust in these soils. 

The mean of all the results show that the increase in the yield over the 
unmanured pot was 28*3 in the case of superphosphate, as against 5*2 in the 
case of botio-meal. 

As Professor Marcher says, the previous experiments would have a very 
unwelcome result, if it were not possible to treat bone-meal in a cheap way 
so as to make it more effective, and this can be done by the addition of a 
small quantity of sulphuric acid, not enough to convert the bone. phosphate 
into superphosphate, but just sufficient to convert it into the bi-calcium phos- 
phate, a form of phosphate -which, though insoluble in water, is readily avail- 
able by the plants and has a fertilising value only little inferior to that of 
superphosphate itself. 

This can be done by adding to every 100 lb. of raw bone-meal, 20 lb. 
sulphuric acid of GO degrees strength (Baunie), or lb. to every 100 of 
glue-free bone-dust. 

It is advisable that the bone-meal should not be in too fine a powder, but 
in a coarse state about the size of peas. These proportions give a little more 
acid than is enough to convert the bone-phosphate into bi-calcium phosphate, 
and are the most effective. 

The following experiments show the action of these products upon a crop 
of barley, in a sandy soil poor in phosphoric acid. 


Phosphoric Acid applied. 

Increase of 
y ield of Barley over 
unmanured. 

Amount. 

Form. 

1 

*6 

Superphosphate 

167-29 

*6 

Prepared raw bone-meal 

128*71 

•6 

Prepared glue-free bone-meal 

160-29 

1*2 

Superphosphate.., 

204-44 

1*2 

Prepared raw bone-meal 

184 02 

T2 

Prepared glue-free bone-meal 

180-42 

1*8 

Superphosphate 

202-40 

1*8 

Prepared raw bone-meal 

200-66 

1*8 j 

i 

Prepared glue-free bone-meal 

207 v50 
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In order to test the after effects, oats were grown as a second crop, and 
the following results were obtained, the necessary nitrogen being added as 
in previous similar experiments, but no further phosphates : — 


Phosphoric Acid applied. 

Increase in yield 
of second crop (Oats) 
over unmanured. 

Amount. 

Form. 

•6 

Superphosphate 

14*74 

*6 

Prepared raw bone-meal 

16*06 

*6 

Prepared glue-free bone-meal 

12*80 

1-2 

Superphosphate 

43*41 

1*2 

Prepared raw bone-meal ... 

30*67 

1-2 

Prepared glue-free bone-meal 

40*13 

1*8 

Superphosphate... 

65*03 

1*8 

Prepared raw bone-meal 

42*99 

1*8 

Prepared glue-free bone-meal 

75*04 


The effect upon the third crop was as follows : — 


Phosphoric Acid applied. 

Increase in yield 
of third crop (Mustard) 
over unmanured. 

Amount. 

Form. 

*6 

Superphosphate 

52-9 

*6 

Prepared raw bone-meal 

121*2 

*6 

Prepared gluo-free bone-meal ... 

103*7 

1*2 

Superphosphate 

173*9 

1*2 

Prepared raw bone-meal 

151*2 

1*2 

Prepared glue-free bone-meal .... 

117*9 

1*8 

Superphosphate 

196*9 

1*8 

Prepared raw bone-meal 

206*2 

1*8 

Prepared glue-free bone-meal 

1757 


It will bo soen from these experiments that the fertilising value of the 
prepared bone-meal is almost equal to that of superphosphate. 

In the words of Professor Marcher, “ One may twist and turn the matter 
as one will, whether used with cereals or crucifers, in sand, clay, or loams 
rich or poor in phosphoric acid, in cold or hot years, whether in respect to 
its effects upon the first or upon succeeding crops, the result is always the 
same, namely, the action of the phosphoric acid in bone-meal whether raw 
or steamed or glue-free, is invariably unsatisfactory, and the author comes 
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to the conclusion that it is high time that raw, steamed, and glue-free bone- 
dusts should cease to be regarded as phosphatic fertilisers ; they require 
previous treatment just as the mineral phosphates do, in order to make 
effective fertilisers of them, and the author believes that the future of the 
bone-meal industry lies in the preparation of these products which the 
experiments here recorded have shown to be effective,’ 1 

It is therefore clear from the above that the beneficial action of bone-meal 
is not due to the phosphoric acid, but to the nitrogen which it contains. 
Professor Marcker is now engaged in a series of experiments, with the object 
of ascertaining more exactly the nature of this action. Experiments on oats 
in light sandy soil gave the following results : — 


Nitrogen applied. 

Increase over unmanured. 

Amount. 

Form. 

1*05 

Raw bone-meal 

85*24 

1*05 

Steamed bone-meal 

100*53 

1-05 

Nitrate of soda .. 

124*94 

210 

Raw bone-meal 

127-31 

210 

Steamed bone-meal 

129-52 

2*10 

Nitrate of soda 

158*63 


The following results were obtained with barley on a light humous loam : — 


Nitrogen applied. 


Amount. 

Form. 

increase over umnanurea. 

*75 

Raw bone-meal . . . . 

33 '22 

*75 

Steamed bone-meal 

31-30 

•75 

Nitrate of soda 

89*96 

1*50 

Raw bone-meal 

68-83 

1*50 

Steamed bone-meal 

90-91 

1*50 

Nitrate of soda 

124-59 


The effect of the nitrogen in bone-meal was 70 to 80 per cent, of that pro- 
duced by nitrate of soda in sandy soil, and from 55 to 70 per cent, in humous 
loam. 

These experiments into the officacy of the nitrogen in bone-meal are now 
being continued by Professor Marcker. 

The following gives in a tubulated form the results of an independent 
series of experiments by Dr. Liechti and Dr. Vogt, of the University of 
Bern, Switzerland, in 1896. The experiments were carried out by the 
method of pot-culture adopted by Professors Wagner and Marcker, and had 
especially the object of testing the efficacy of a raw mineral phosphate 
(phosphorite). The experiment goes to substantiate the results previously 
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quoted as obtained by Professors Wagner and Marcher, and I reproduce 
also a photograph which shows the actual appearance of the crops grown 
under the different conditions. 

The soil used was a meadow soil, poor in phosphoric acid, which had never 
received any manuring whatever. The crop experimented on was oats, pre- 
viously tested for their germinating capacity. The same quantities of 
potash and nitrogenous manures were given in each case, and the pots 
treated with phosphates as below : — 


Phosphoric Aokl applied. 

Weight of crop (Oats), 
grain, aud straw. 

Amount. 

Form. 

0 


14-3 

*35 

Superphosphate... ... 

167 0 

1* 0 


325*9 

•35 

Basic slag ... 

171*5 

1* 0 


318-4 

1- 0 

Phosphorite 

151 

4*21 

,, ... ... ... ... ... 

Raw bone-meal 

140 

•35 

15-9 

1* 0 1 

$ > •• • •*. •• • • • * • • 

184 

*35 | 

Glue-free bone-meal (fine) ... 

16-6 

•35 

„ >, (coarse) 

160 


Summary. 

The results of the experiments above described can be thus briefly sum- 
marized ; — 

1. The fertilizing value of raw, ground, steamed, and other forms of 

undissolved bone-meal is due solely to the nitrogen they contain. 

2. As a phosphate fertiliser it is of very low value, whether used alone 

or in conjunction with superphosphate, on loams or sandy soils, 
on soils rich or poor in phosphoric acid, whether with grain or 
cruciferous crops (turnips, mustard, &c.), either in respect to the 
first or succeeding crops. 

3. The beneficial after-effects of bone-meal have been much exaggerated. 

4. The best form in which to apply bone-meal is as “ dissolved bone- 

meal,” i.e., mixed with GO degrees (Baume) sulphuric acid, at the 
rate of 20 per. cent, for raw, and 40 per cent, for glue-free bone-meal. 

5. Dissolved bone-meal prepared as above is very little inferior to 

superphosphate, both in its immediate and in its after effects ; it 
is consequently better adapted than superphosphate for stocking 
land with a supply of phosphoric acid. 
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The Wheat Sanest, 



Total, New South Wales ..1,348,600 I 1,655,790 307,190 769,298 1,027,439 258,141 | 596,684 867,545 j 270,861 5,195,312 8,847,831 3,652,519 8*7 10’2 
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I. Coast Districts. 


Eeturx showing the total area cultivated, the area under wheat for grain 
and hay, and the yield of wheat and average per acre, in the counties 
of the Coastal Districts, for the year ended 31st March, 1897. 


Counties. 

Total Area 
Cultivated. 

Area under Wheat— 

Yield of 
Wheat. 

Average 
Yield 
per Acre. 

For Grain. 

For Hay. 

Northern Coast — 

acres. 

acres. 

acres. 

bushels. 

bushels. 

Rous 

33, .564 


6 



Richmond 

8,695 

38 

10 

720 

18*9 

Clarence ... 

35,877 

4 

2 

64 

160 

Fitzroy 

4,929 


2 





Raleigh 

11,552 







Dudley 

13,202 





Macquarie 

27,940 

362 

26 

6,799 

187 

Gloucester 

14,127 

882 

4 

11,768 

13-3 

Total ... 

149,946 

1,286 

50 

19,351 

15 0 

Central Coast— 






Durham 

23,644 

1,148 

256 

17,945 

15*6 

Hunter 

3,417 

147 

30 

1,916 

130 

Northumberland 

28,175 

1,675 

312 

22,564 

13 '5 

Cook 

12,920 

95 

137 

1,646 

17*3 

Cumberland 

46,640 

86 

604 

1,687 

19*6 

Total 

114,796 

3,151 

1,339 

45,758 

14-5 

South Coast — 




! 


Camden 

29,457 

50 

155 

712 

14*2 

St. Vincent 

11,289 

954 

471 

12,845 

13*5 

Dampier 

4,734 

57 

66 

1,004 

17 6 

Auckland 

7,930 

86 

57 ' 

2,348 

27*3 

Total 

53,410 

1,147 

749 

16,909 

14*7 

Total, Coastal Districts ... 

318,152 

5,584 

2,138 

82,018 

14*6 
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II. Table-Lands. 

Return showing the total area cultivated, the area undor wheat for grain 
and hay, and the yield of wheat and average per acre, in the counties 
of the Table-lands for the year ended 31st March, 1897. 


Counties. 

Total Area 
Cultivated. 

Area under Wheat— 

Yield of 
Wheat. 

Average 
Yield 
per Acre. 

For Grain. 

For Hay. 

Northern Table-land 

acres. 

acres. 

acres. 

bushels. 

bushels. 

Parry 

14,381 

9,295 

99 

156,765 

16*8 

Buckland 

10,877 

7,246 

882 

100,161 

13*8 

Vernon 

2,787 

843 

13 

16,426 

195 

Inglis 

6,500 

4,634 

17 

49,451 


Darling 

16,320 

13,573 

482 

132,029 

97 

Sandon 

16,697 

4,080 

547 

59,925 

14-7 

Clarke 

1,780 

228 

21 

6,134 

27*7 

Hardinge 

4,935 

1,491 

227 

29,004 

19*4 

Clive 

6,583 

2,272 

20 

36,538 

16 0 

Hawes 

223 

10 


100 

10 0 

Gresham 

156 





Gough 

21,231 

6,613 

476 

120,878 

18*3 

Arrawatta 

8,176 

4,928 

187 

92,029 

18*7 

Drake ... 

352 


1 



Buller 

499 

43 

11 

1,006 

23 3 

Total 

111,497 

' 55,256 

2,983 

800,446 

14*5 

Central Table-land : — 






Brisbane 

8,418 

2,873 

396 

32,464 

11*3 

Phillip 

14,274 

6,737 

448 

81,541 

121 

Bligh 

6,409 

3,816 

573 

35,543 

9*3 

Lincoln 

27,095 

14,089 

9,646 

131,066 

9*3 

Gordon ... 

24,459 

16,812 

3,738 

134,031 

8 0 

Wellington 

20,675 

8,614 

1,854 

105,195 

12*2 

Roxburgh 

24,259 

10,361 

677 

119,625 

11-5 

Ashburnham 

58,691 

36,301 

9,269 

351,431 

9-7 

Bathurst 

91,203 

48,617 

3,874 

618,684 

12*7 

W estmoreland 

10,827 

1,369 

17 

22,881 

16-7 

Total 

286,310 

149,589 

30,542 

1,632,461 

10*4 

Southern Table-land— 

! 





Forbes 

21,607 

16,579 

3,099 

162,925 

9’9 

Monteagle 

46.147 

37,550 

1,983 

350,820 

9*3 

Harden 

52,965 

38,977 

4,888 

341,528 

8*8 

King 

15,713 

8, in 

263 

82,636 

10'2 

Georgiana 

6,747 

2,033 

58 

26,447 

13*0 

Argyle 

15,306 

3,415 

205 

49,513 

14 4 

Murray ... 

12,485 

5,867 

240 

59,183 

101 

Cowley 

1,007 

337 

22 

3,908 

11*6 

Buceleuch 

6,267 

2,181 

35 

36,060 

16*5 

Clarendon 

72,432 

53,101 

7,675 

407,939 

7*7 

Wynyard 

22,992 

10,355 

2,968 

132!, 038 

12*7 

Goulburn 

20,596 

14,228 

2,224 

159,654 

11*2 

Selwyn 

2,295 

260 

86 

3,110 

12 0 

Wallace 

3,880 

970 

53 

11,201 

11*5 

Beresford 

4,257 

666 

20 

8,812 

13*2 

Wellesley 

4,206 

781 

39 

13,641 

17*5 

Total 

308,902 

195,411 

23,858 

1,849,415 

9*5 

Total, Table-lands ... 

j 706,709 

400,256 

57,383 

4,282,322 

10-7 
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III. Western Slopes. 

Retubit showing the total area cultivated, the area under wheat for grain 
and hay, the yield of wheat, and average per acre, in the counties of 
the Western Slopes for the year ended 31st March, 1897. 


Counties. 

Total Area 
Cultivated. 

Area under Wheat— 

Yield of 
Wheat. 

Average 
Yield 
per Acre. 

For Grain. 

For Hay. 

North-Western Slope — 

acres. 

acres. 

acres. 

bushels. 

bushels. 

Stapylton 

46 


21 



Burnett 

2,100 

1,346 


15,677 


Courallie 

693 

3 

no 

60 

20 0 

Benarba ... 

59 


15 



Murchison 

8,735 

4,950 

736 

72,593 

14*7 

Nandowar 

3,669 

1,152 

1,017 

4,267 

3-7 

Jamison 

404 

30 

155 

200 

6 6 

Denham... 

39 


19 



Leichhardt 

756 

143 

412 

2,182 

15 2 

Barradine ... 

840 

370 

278 

4,848 

131 

White 

303 

59 

86 

340 

57 

Pottinger 

3,137 

1,007 

540 

11,361 

11-3 

Napier 

1,125 

656 

143 

7,969 

121 

Gowen 

3,163 

1,460 

634 

18,899 

12*9 

Total 

25,009 

11,176 

4,166 

138,396 

12*4 

Central Western Slope— 






Gregory 

236 


180 



Eweninar 

2,030 

22S 

1,246 

1,876 

8*2 

Canbelego 

1,197 

624 

524 

5,680 

9*1 

Oxley 

1,259 

253 

811 

1,088 

4*3 

Narromine 

17,128 

5,173 

8,870 

39,943 

7*7 

Flinders 

2,323 

1,558 

C88 

10,910 

7 0 

Kennedy 

6,591 

4,154 

2,080 

30,351 

7*3 

Cunningham ... 

10,418 

7,293 

2,097 

35,381 

4*8 

Total 

[ 41,182 

19,283 

16,496 

125,229 

0*5 

South-Western Slope— 

1 





Dowling 

800 

65 

706 

332 

5*0 

Gipps 

5,382 

1,772 

2,779 

4,240 

2*4 

Bland 

46,081 

36,243 

5,848 

258,139 

7*1 

Bourke 

83,728 

66,560 

7,835 

480,853 

7*2 

Cooper ... 

16,841 

12,944 

3,179 

91,530 

7*1 

Nicholson 

14,746 

10,799 

3,822 

76,747 

7*1 

Sturt 

2,958 

1,982 

898 

10,935 

5*5 

Waradgery 

3,804 

842 

2,699 

6,332 

7*5 

Boyd 

4,318 

3,409 

727 

37,730 

11*1 

Mitchell 

33,679 

26,383 

4,135 

253,334 

9 6 

Urana ... 

33,535 

24,322 

6,111 

233,209 

9*6 

Townsend 

18,034 

11,776 

4,887 

129,481 

11*0 

Wakool 

8,762 

3,403 

4,044 

17,067 

5*0 

Cadell 

25,664 

22,059 

3,452 

121,118 

5*4 

Denison 

138,249 

126,195 

7,898 

1,569,954 

12*4 

Hume 

109,421 

80,936 

4,792 

922,009 

11*4 

Total 

546,002 

429,690 

63,812 

4,213,010 

9*8 

Total Western Slopes 

612,253 

460,149 

84,474 

4,476,635 

9*7 

IV. 

—Western Plains. 



All Counties 

18,676 

1,556 

15,899 

6,856 

4*4 
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Letters on the Diseases of Plants. 

(With nearly On© Hundred Illustrations.*) 


By N. A. COBB. 


The following notes are compiled from some of my official letters written 
during the last six months, in answer to inquiries directed to the Depart- 
ment of Agriculture from various parts of Australia. Though most of them 
relate to pests found doing damage to crops, a number are miscellaneous. 


I. Wheat and Maize, and some oe their Diseases. 


No inquiries are more numerous than those relating to wheat, outnumbering 
any others as they do in the ratio of four or five to one. Most of these 
inquiries are concerning the names and qualities of samples of wheat. No 
doubt this is due to the fact that the shortage in the last two Australian 
crops has caused the importation of large quantities of wheat from Canada 
ana California. Having used such wheat for seed, and thus secured novel 
varieties, growers have sent samples by the score. In a number of cases 
these samples have been unsatisfactory for reasons that I wish to explain in 
full, so that correspondents may in future be a little more considerate. 

The naming of a variety of wheat from a sample is, even under the best 
conditions, a task that few will undertake. The reason for this is, that the 
number of known varieties is very great, — how great may be best judged 
from the following list of wheats now growing in the Nomenclature Plots of 
this Department located at Wagga and Bathurst : — 


List of Varieties of Wheat arranged in Groups : — 


I. Durum and Poulard Group. 

1 Egyptian E. 

2 Sicilian Baart. 

3 Forella. 

4 Mica. 

5 Medeah. 

6 Egyptian C 1. 

7 „ 02. 

8 » I). 

9 „ Al. 

10 „ A 2. 

11 Young’s Bearded. 

12 Paros. 

13 Atlanti. 

14 Banuter. 

15 Cretan. 


16 Belotourka. 

17 Missogen. 

IS Bearded Club. 

19 Pugh’s E. E. 

20 Salvator. 

21 Hebron. 

22 Hunter’s White. 

23 Algerian. 

24 White-eared Mummy. 

25 Brown-eared Mummy. 

26 Egyptian B. 

27 „ F. 

28 Australian Poulard. 

29 Bancroft. 

30 Egyptian H. 

31 Laidley. 


II. Poland Group. 

32 Poland. 

III. Amidonnier Group . 

33 Blue Heron. 

IV. Bailey Group. 

34 Bailey. 

V. Rieti or Ladoga Group. 

85 Roberts. 

36 Rural New Yorker Eye Wheat 

Hybrid. 

37 Diene Mediterranean. 

38 Ladoga. 


• Most of the illustrations were prepared by the author, and all were produced under 
i?To dl J te clir ? ction ’ Fi g ures 14, 15, 16, 17, 18, 39, 40, 41, 42, 43 , 44, 45 , 46, 49, 
50, 51, 52, 53, and 54 were drawn on the wood by the author. Figures 1, 11, 12, 19, 23, 
26, 28, 29, 34, and 38 are the author’s photographs. Of the remaining figures, Nos. 2, 4. 
5, 7, 20, 21, 22, 24, 25, 30, 81, 82, 33, 35, 36, 37, 47, 56, 57, 58, and 59 were prepared by 
if r * Q Grosso 5 ^ os * and 8 by Mr. W. E. Chambers (who did all the engraving) ; 

No. 55 by Mr. F. C. Wills j and No. 46 by Mrs. N. A. Cobb. 6 
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39 Hindustan. 

40 Tasmanian Bed. 

41 Lehigh. 

42 Brogan’s Bed and White. 

43 Gharaf. 

44 Anglo- Australian. 

45 Ironclad. 

46 Rieti, 

47 Ultuna Bed Beard. 

-18 Bearded Bed Autumn. 

49 Champlain. 

VI. Australian* Bearded Group. 

50 Australian Bearded, Port 

Germain. 


VII. Japanese Group. 

51 FI. 

52 Early Japanese. 

VIII. Bearded Herisson Group. 

53 Sherman. 

54 Bearded Herissou. 


IX. Winter Nigger Grnu]i. 

55 Winter Nigger. 

5G Eudy. 

57 Bearded Champion. 


X, Laziitan Group. 

58 Lazistan. 

69 Reliable. 

GO Penguin Island. 

61 Pringle’s No. 5. 

62 Russian (Shelton’s). 

03 F rumen t ft Fermreuse. 

154 Bearded Monarch. 

05 Thuiss. 

66 Deitz. 

67 Fulcaster. 

03 Miami Valley. 

09 New Bed Wonder. 

70 Crate. 

71 Jnspar. 

72 Sarutow. 

73 Bio Grande. 

74 Mediterranean. 

75 Australian Amber. 

76 Soft Portugese. 

77 Dar Way’s Hungarian. 

78 Andriola Amber. 

79 Barbu a Gros Grain. 

80 China Tea. 

XL Beal Group. 

81 Beal. 

XII. Early Bo ail, Group. 

82 Early Baart. 

83 Dutoits. 

84 Quartz. 

85 Early Bearded (French). 

86 African. 

87 Archer’s Prolific. 

88 Johnson. 

89 Democrat. 

90 Champlain Hybrid. 

91 Uncle Tommy. 

92 Soft Algerian. 

93 Californian Genesee. 

94 Tall Bearded Neapolitan. 

95 Cy there Wliito. 

XIII. Bearded Indian Group. 

96 Canning Downs. 

97 Gore’s Indian No. 2, 

98 „ No. 1. 

99 Indian Club. 


XIV. Bearded Velvet Group. 

100 Bearded Velvet. 

101 Andros. 

102 Pride of Butte. 

103 Cone Bivet. 

XV. White Velvet Group. 

104 Velvet Chaff Red Grain. 

105 Old French Velvet. 

10G White Velvet. 

107 Carter’s 87. 

108 „ F. 

109 Tardent’s Blue. 

110 Carter's D. 

111 Canadian Velvet Chaff. 

112 Brigg’s R. R. 

113 Jones’ Winter Fife. 

114 Velvet New Zealand. 

115 Basalt. 

116 Langfeldt’s. 

A VI. Velvet Pearl Group . 

117 Velvet Pearl. 

118 Indian Fife. 

119 Carter’s 43. 

120 Bye Wheat. 

XVII. Indian Group. 

121 Indian Early. 

122 „ Delta. 

123 „ Zeta. 

124 Carter’s 81. 

125 Early Para. 

126 King’s Jubilee. 

X VI I L Ste i mvedcl Group. 

127 Pride of Barossa. 

128 Ktoinwedol. 

X IX. Purple Straw Group. 

129 Rattling Jack, 

130 Fountain. 

131 The Blount. 

132 Northern Champion. 

133 Italian Tuscan Purple Straw, 

134 Farmer’s Friend. 

135 Fillbag. 

136 Rattling Tom. 

137 Bed Straw. 

138 Hudson’s Early Purple Straw. 

139 Jacinth. 

140 Australian Glory. 

141 Steer’s Early Purple Straw. 

XX. Tuscan Group. 

142 Battlefield. 

143 White Tuscan. 

144 Frame’s Early. 

145 Red Tuscan. 

146 Purple Straw Tuscan. 

147 Californian Chili. 

148 Oakahott’s Champion. 

149 Blue Stem. 

150 District. 

151 Agate. 

152 American Purple Straw. 

153 Carter’s E. 

154 Carter’s B. 

XXI. Lammas Group . 

155 Bordier. 

156 Hunter’s White. 

157 White Tuscan of Lake 

Bathurst. 

158 White Naples. 

159 White Flandors. 

160 Chiddam. 

161 White Lammas. 

162 Landreth’s Hard Winter. 

163 Green Mountain. 

164 Dallas, 


165 Leak’s R. R. 

166 White Lammas (from Young). 

167 Australian Talavera. 

168 Snowball. 

169 Talavera de Bellevue. 

170 Zealand. 

171 Mammoth, 

172 Carter's 103. 

173 Pringle’s Vermont. 

174 PropO. 

175 Chrysolite. 

XXII. Essex Group. 

176 Port McDonald. 

177 White Essex. 

178 Tuscan Essex. 

179 Frampton. 

180 Chiddam’ s White Spring 

181 Martin’s Awhor. 

182 Soft Algerian. 

183 Gneiss. 

XXIII. White Club Group. 

184 Schilf. 

185 Fort Collins. 

186 Oregon Big White* Club. 

187 Hedgerow. 

183 Little Club. 

XXIV . Not Group. 

189 Zimmerman, 

190 Sardius. 

191 Summer Club. 

192 High Grade. 

193 Manitoba. 

194 Long Berry. 

195 Prince Edward Island. 

196 German Beardless March. 

197 Mouton. 

198 China Spring. 

199 Buckhy’s It. 11. 

200 Blount’s Fife. 

201 Urfoba. 

202 Pictet. 

203 Bed Nott. 

204 Blount’s E.R. 

205 Fultz. 

206 Not*. 

207 OnSpi. 

208 Bladette Pavlaureuse. 

209 Saumur de Mars. 

210 North Carolina. 

211 Autunn Saumur. 


A'A'F. Fife Group. 

212 Small’s O.K. 

213 Anderson’s R.R. 

214 King’s E.R. 

215 Niagara. #■ 

216 Sorrel. 

217 White Chaff Bed. 

218 Improved Rice. 

219 Scotch Red. 

220 Russian. 

221 Ontario Wonder. 

222 Smooth Red Spring. 

223 Saskatchewan Fife. 

224 Scotch Fife. 

225 Finley. 

226 Inglis’ R.R. 

227 Count Waldersdorff. 

228 Nimitybelle. 

229 Canada Club. 

230 Carter’s B. ' 

231 Amethyst. 

232 Gallician Saumur. 

233 Dominion. 

234 Red Lorrain. 

235 Sardonyx. 

236 Kaiser. 

237 Sapphire. 

238 Indian Gamma. 

239 „ D. 
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240 Webb’s Challenge. 

211 Eclipse. 

242 Hornblende. 

243 Jock. 

244 Porcelain. 

245 Trap. 

246 Ruby. 

247 Wright's R.R. 

248 Feldspar. 

249 White Itussian. 

250 White Fife. 

251 Adamant. 

252 Fluorspar. 

253 Improved Fife. 

XXYI. Defiance Group. 

254 Clark’s R.R. 

255 Beryl. 

256 Pringle’s Ho. 5. 

257 Australian R.R. 

258 Thomas’ R.R. 

259 Leak’s Defiance. 

260 Pringle's Defiance. 

261 Russian. 

262 Pearl or Velvet. 

263 Murray River. 

564 Defiance. 

265 Bega. 

266 1 A1 

267 Little Wonder. 

238 Inglis’ Success. 

269 Blount’s Lambrigg. 


XXV1L Golden Drop Group. 

270 Trump. 

271 Carter’s K. 


274 Pringle’s Ho. 6. 

275 Opal. 

276 Hallett’s Pedigree. 

277 Goldsmith’s Pedigree. 

278 Carter’s New Hybrid. 

279 Golden Drop. 

XXVIII . Square Bead Group. 

280 Berseler’s Club. . 

281 &choleys Square Head. 

282 Bestehorn’s Dividend. 

283 Emerald. 

284 Red Altkirche. 

285 Mai orica caruso. 

286 Webb's King Red, 

287 Carter's A. 

288 „ C. 

289 Dwarf Humboldt’s. 

290 BltS a rfpi carr»*. 

291 Red Chaff Square Head. 

292 Sicilian Square Headed Red. 

293 Four-rowed Sheriff. 

294 Ritnpan. 

295 Carter’s G. 

296 Mould’s Red. 


XXIX. AUora Spring Group. 

297 Clubbed Indian. 

298 Indian Alpha. 

299 Budd’s Early. 

300 Allora Spring. 

301 Odessa sans barbes. 


XXX. Ward's Prolific Group. 

302 Golden Prolific. 

393 Australian Wonder. 

304 Marshall’s No. 3. 


805 Marshall's No. 8. 

306 „ No. 10. 

307 ,. No. 2. 

308 Warcrs Prolific, 

S09 Hercules. 

810 Red Clawson. 

311 Ward’s White. 

312 Marshall’s No. 5. 

313 Rousselin. 

314 Robins R.R. 

315 Currell. 

XXXU Med Provence Group. 

316 Odessa. 

317 Red Bordeaux. 

318 Pool. 

319 Clawson. 

320 Prince Albert. 

321 Red Province. 

322 Willett’s. 

323 Spaulding’s Prolific. 

324 Banham’s Browick. 

325 Red Russian. 

326 M'Ghee’s White. 


XXXII. Rural New Yorker Group. 
327 Rural New Yorker. 


XXXIII. Rye Wheat Group. 

328 German Emperor. 

329 Rye Wheat. 

330 Early Genesee. 

331 Stewart. 

332 Rye Wheat (for grain). 

Miscellaneous. 

333 Tuscan Island. 


When the reader has examined the foregoing list, he will very likely 
wonder at its length, and no doubt ask, “Is it possible that there are so 
many distinct varieties of wheat ?** To which the ready answer is, “Yes, it 
is true ; there are more than three hundred varieties of wheat.” I do not 
mean to imply that every name in the foregoing list represents a distinct 
variety, for it is beyond question that a number of these so-called varieties, 
especially in the Purple Straw, Lammas, Pife, and Defiance groups, are 
identical. These are kept in our plots only out of deference to well-known 
popular names. 

One moment more and we will return to the subject of naming wheats. 
I only wish, first, to explain the nature of the nomenclature plots, which 
have now become such an established institution. Sows of wheat, each row 
containing only a single sort, are sown Bide by side in the order given in the 
above list. Each row is plainly labelled, and all the wheats of a kind (that 
is, closely related to each other) are gathered together into a plot, as shown 
in the adjacent illustration, Eig. 1, and the plot is labelled by means of a 
large sign bearing the name of the ^roup or family. 

These wheats are the result of six years of careful study and selection. 
They have been chosen from over 1,000 samples obtained from all parts of the 
world— Australia, New Zealand, United States, Great Britain, Buesia, India, 
Japan, China, South Africa, Italy, Spain, Prance, Germany, Hungary, 
Turkey, Algiers, Mexico, Chili, and Canada. The whole world has been 
drawn upon for these samples. 

Hundreds of farmers visit these plots annually, and are invariably found 
ready to admit their value in educating the community up to a better know- 
ledge of the names of varieties of wheat. These plots and the stud-plots 
mentioned on a later page have arisen out of my investigation into the 
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g. 1. -Photograph of a small portion of the nomenclature plot ms planted ;it Hit* Wagga and tin* 
Bathurst Experiment Farms. Each row of wheat is of a different sort, its name being painted on 
a 3-ineh h.y 5-inch metal sign placed at the end of the row. These small signs may he seen through 
the wire netting. These varieties of wheat, each consisting of a single row, are gathered into 
groups. Nearly the whole of the varieties, fourteen in number, belonging to the Ward’s Prolific 
Group (see page 210) are shown in the picture. Nearly the whole of the Red Provence Group (see 
page 210) is also shown. The groups are separated from each other hy paths. The stacks at the hack 
are a portion of the 1890 seed-wheat — each stack a different sort. The extensive paddocks this side 
of the far-distant trees are among those on which seed wheat is raised. 



Letters on the Diseases of Plants. 


211 


disease known as wheat-rust, and are but part of the machinery being 
created to cope with that disease, though this fact will, probably, for some 
years yet to come, fail to be fully appreciated. 

Now, as to the naming of samples of wheat. Is it any wonder, when the 
number of varieties is so great, that even experts shrink from committing 
themselves as to the name of a wheat, unless they have the best of samples 
and all the information that is available ? Those who bring or send samples 
of wheat to be named.should, if possible, provide a full-grown ripe stool or 
plant . In addition, they should give all the information they possess, such 
as answers to the following questions : — 

1. Is the variety early, mid-season, or late ? 

2. Where did it come from originally — i.e., what is its history ? 

3. What names have you heard applied to it ? 

4. Where was the specimen grown, and on what kind of soil? 

5. Is the specimen well grown, or have you reason to suppose it to be 

smaller or larger than usual ? 

The answers to these and similar questions are always of assistance in 
determining the name of the variety. To some it may seem a trivial matter, 
this naming of wheats. Stop one moment and consider the magnitude of 
the operations in wheat, and then think what a difference it makes whether 
one variety is a trifle better than another for a given locality or purpose. 
There you have the reason for these numerous inquiries concerning the names 
of wheat. Each variety has its particular qualities which suit it to particular 
purposes, and this is the explanation of the large number of varieties, and 
of the fact that as many as fifty varieties are grown on an extensive scale. 


1. Velvet Pearl, 

Of these numerous varieties of wheat none have this season excited 
greater interest than those which have been recently imported from the 
United States. I observe that the variety that has excited the greatest 
amount of interest and curiosity is that variously 
known as Velvet Pearl, lied Californian, Californian 
March, &c. Of these various names the one to be 
preferred is Velvet Pearl. This variety may be 
described as follows : — It is of medium height, and 
has a rather shiny, yellow, fine, semi-solid straw, 
possessing all the good qualities in a medium degree. 

When ripening the straw is yellow, never purple. 

The sheath of the upper leaf is less than half as 
long as the distance from the uppermost joint to 
the ear. The ears are red and velvety, and this 
together with the bright yellow straw, gives the plants 
a particularly bright and attractive look. The ears 
aro beardless, of medium length, very regular, com- 
pact, somewhat tapering, square, erect or leaning, 
straight, or slightly curved, acute at the tip, abrupt Fig , 2 .~Ear of Velvet Pearl, 
at the base, where there are two or three sterile £5^ g££ d fuU sizo * Graius 
spikelets. The fertile spikelets are spread out wide slze ’ 
like an open fan, and contain three or four grains. 

The dull and streaky chaff is. of medium length, acute and short-awn ed 
throughout the length of the ear, rather deep, roundbacked, of medium 
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stiffness, but rather loosely attached and not lying close to the grain, 
so that shelling is likely to occur unless the harvesting is well-timed 
and careful. The grain is very small, short, very plump, opaque, whitish, 
flat-bosomed, blunt at both ends, with a shallow close crease and a com- 
paratively abundant brush. A back-crease sometimes is visible. When cut 
with a knife the interior of the grain shows up very floury. The germ- 
sculpture is large — that is, two-fifths as long as the grain. 

Velvet Pearl is a very early wheat, giving a grain of very good milling 
quality from the Australian point of view, but it is only a fairly good 
yielder, as it stools rather sparingly in an upright manner. It will stand a 
dry climate, in fact seems particularly suited to such. Although the stools 
are small, this is easily compensated for by thicker sowing. The bulk of 
seed per acre is about the same as for other varieties, 
the seed being small. The wheats of which this is an 



example seem to havo come into favour in but few 
parts of the world. The variety known as Eed 
Californian, with velvet chaff, appears to be identical 
with the present ; both resemble Allora Spring, but 
the latter has not velvet chaff. New Zealand Velvet 



Tip. 3. -Grain of Velvet Pearl, 
average form and size. 


appears to be the same as Velvet Pearl. A wheat 
known as Mexican or Eed Mexican is identical with 
this. Velvet Pearl is early — early enough, perhaps, 
to be called rust-escaping. It is identical with B16 
de Mars de Californie of Prance. A considerable 


quantity of it is grown in South Australia. 


Prominent characteristics. — Medium height, short, bald, velvety, red heads, 
smallish white grain of only fairly good quality, very early, fairly good yielder, 
liable to shell. 


Velvet Pearl is, it appears, extensively grown in California and Mexico, and 
was imported largely last year from the former place to make up the local 
deficiency, and thus naturally found its way into cultivation. As a milling 
sort it cannot be said to stand very high. It is early and fairly prolific, but 
has a rather weak straw, and is very liable to rust. It is, however, well adapted 
to a hot dry climate, where there are winter rains, and docs fairly well on 
very indifferent soil. The grain is attractive looking. If sown early it may 
be sown thinly, but if sown late,— and it is a variety that may be sown 
somewhat late, — it should be sown thickly, at least a bushel to the acre if 
broadcast, as although its grains are small, and therefore many to the bushel, 
the plants are not inclined to tiller much. 

Although, therefore, a considerable quantity of Velvet Pearl was, perforce, 
grown this last season, I would not advise a wide adoption of the variety . 
The Allora Spring is much better as an early variety, and is little if any 
inferior in its milling qualities, and it is a variety whose popularity is growing, 
especially for late sowing, the demand for seed being recently very active. 


2. Chili or Oregon Club. 

Another variety recently inported from California for milling purposes, 
and sold also as seed wheat, is Chili, or Oregon Big White Club. 

There are several varieties agreeing essentially one with another grown 
under these names in the United States. Although they have been introduced 
into European countries they have not there come into favour, one reason 
being the poor yield of straw, which in Europe is a valuable product. This 
factor would not bo so important in this country; therefore these sorts 
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Fi(t. 4. 


Ear of Oregon Club 
or Chili, one-third full size. 
Grains full size. 


may yet find a place among our cereals. At present they are not much in 
use. The specimens from which the present description is drawn are tall 
and have heads of medium length. The straw is 
yellow, dull in lustre, coarsely furrowed, very hollow, / 

of medium thickness, stiff, and rather brittle. The M O 

smooth, yellow, straight, erect heads are bald, of 
medium length or rather short, very regular, com- 
pact or even crowded at the tip, clubbed, flat, blunt 
at both ends, and present four or five sterile spike- 
lets at the base. The spreading fertile spikelets con- 
tain three grains each. The chaff is of medium length , A 

acute, with bent mucrons, short-awned towards the ^ 

tip of the ear, rather stiff, dull in lustre and uniform 
in colour, deep, almost angular-backed, firmly 
attached, and lies close enough to the grain to pre- 
vent much shelling. The grain is of medium size and 
length, straight, almost hump-backed, plmnp, opaque, 
yellowish, plump-bosomed, blunt at the tip, rather 
blunt at the base, and has an abundant brush, a 
rather deep crease, and a floury cross-section. A 
back-crease is rarely visible. The germ-sculpture is 
one-third as long as the grain. 

This is a prolific mid-season variety, subject to rust, and one that must be 
sown early. There are short-eared and long-eared strains of this variety. 

3. Rattling Jack. 

A third variety, concerning which there has been considerable inquiry, ia 
Rattling .lack, otherwise known as (Trosse’s Prolific. (See plate at. end. of 
this article.) This variety is a first-rato sort for the 
stripper, its even growth making it possible to takeoff 
all the heads without choking the machine with straw. 

It has most of the qualities, good as well as bad, of the 
Purple Straw wheats, but is more inclined than they 
to shell. This is an old and well-known sort, which, 
however, has of late years gone somewhat out of favour. 

It is quite short and stiff, and grows a dense stool.* 

The straw is stiff and strong, of medium and rather 
uniform thickness, very hollow, only fairly tough, dis- 
tinctly furrowed, and purplish in colour. The sheath 
of the upper leaf reaches considerably more than half- 
way from the last joint of the ear. The foliage is 
abundant, light-coloured, and drooping. The bald, 
smooth, straight, erect, regular, short, rosy ears are 
clubbed, quite crowded, flattened, blunt at the tip, 
tapering at the base, whero there are three or four 
sterile spikelets. The three-grained spreading spike- 
lets are supplied with chaff of medium length. In the 
lower part of the ear the chaff is bluntly mucronate, 
but at the tip of the ear there are several rather long awns. The crowding 
together of the spikelets tends to prevent shelling, though some shelling does 
occur. The grains are very large, of medium length, straight, of medium plump- 
ness, opaque, yellowish, rather flat-bosomed, blunt at both ends, especially the 

* See the four centre rows in Fig. 19. 



Fig. 6.— Ear of Rattling Jack, 
one -third size. Grains full 
size. 
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tip, with a very abundant brush, a rather deep crease, and a germ-sculpture 
occupying not more than one-third their length. A back-crease is rarely 
visible. The interior of the grain is rather floury. 

Rattling Jack may be called an abbreviated purple- 
straw wheat. Except in form it completely re- 
sembles the purple straws, being delicate, and very 
liable to rust, but a great yielder in a good season, 
and on good, well-cultivated land. Though the ears 
are short, they contain a surprising amount of 
grain. This wheat will stand gales without breaking 
Fi* c.-Grain of Battling* down. The grain is of good milling quality, from 

jack, average form ami the Australian point of view. 

bi " w Prominent characteristics. — Rather short, strong 

stiff purple straw, short bald club-shaped ears, largo yellow grain of good 
quality, rather early, productive, rust-liable, somewhat liable to shell. 

4. Fife Wheats. 

The only other wheat that requires particular mention is that sent under 
various names, such as Duluth, Manitoba. These samples, of which only 
the grain is sent, belong to the group of wheats very generally known under 
the name of Fifes. The samples sent have invariably been small-grainod 
and red, and as the above names indicate, came from Canada or the north- 
western part of the United States. The Sydney millers have found that 
these wheats produce excellent flour when ground in their mills, and now 
express themselves as ready to pay the full market price for such wheats if 
grown locally. This result is precisely in accordance with the results of 
Mr. Guthrie’s analyses, made from Australian samples grown by Mr. Vm. 
Farrer at Queanbeyan, in this colony. From what I have seen during five 
years of experiment on these varieties at Wagga, I would not advise their 
trial in the Riverina. In only ono season out of four have they done well 
at Wagga. In all the other years these varieties have presented a poor 
appearance. On the other hand, in the colder parts of the Colony, they 
may do well. Mr. Farrer has for many years grown good samples at Quean- 
bey an. They should do well in New England and about Orange, and in 
similar places having a cold winter and late spring. 

Theso wheats are commonly called hard, but this is a mistake, at least in 
so far as calling them hard implies that they are either harder to mill, or 
harder in the proper sense of that word, than the averago run of Australian 
varieties. The trial of these varieties should be widely encouraged in our 
colder districts, for the reason that they are prolific, hardy, and, above all, 
because they produce a flour of superior value as food. Rightly speaking, 
therefore, the millers should hold them at a premium. It should not be 
forgotten that these Fife wheats are late wheats ; they should, therefore, be 
sown early. The following is a description of a typical American wheat of 
the Fife family : — 

Fultz. — A rather tall free-stooling wheat, not far removed from the Fife 
type, not yet grown to any extent in this country. The foliage is rather 
abundant and somewhat glaucous. The straw is whitish-yellow in colour, 
stiff, strong, above medium height and thickness, rather tough, hollow, 
furrowed, and lustrous. The stalk when ripening is usually ^green, rarely 
almost imperceptibly purple. The sheath of the upper leaf is long, reaching 
more than half-way to the ear. The heads are bald, yellow, smooth — that is, 
fiot velvety, — rather long, regular, open, tapering, straight, erect, and have 
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I ig. 11. Photograph deigned to show the method of conducting experiments at the Waggu Experi- 
meiit Farm. In tins portion of the experiment area each row represents a “ plot,” and is compared 
only with the row which stands next to it. These particular rows are principal varieties of 
wheat, such as Talavera, Purple Straw, Allora Spring, &c., being compared with each other over a 
series of years as to relative yield of straw and grain. The stacks in the distance to the left are 
various sorts of seed-wheat, each of which of course has to he stacked hy itself. The house on 
the right is a Government farm-employee’s cottage. The plots conducted on the row system extend 
as far as the other house in the distance, and again about half as far in the other direction, 
behind the spectator. For the convenience of the visitors the plots are arranged alongside a road, 
which leads hy both the houses shown in the photograph. Nearly all tho landscape in the far 
distance is composed of wheat paddocks. 
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from two to three sterile spikelets at base. The fertile spikelets are three- 
grained and spreading. The chaff is uniform in colour, not too firmly 
attached, and holds the grain only fairly well, deep, 
close-lying, long, acutish, short-awned towards tip / 

of the ear, stiff, and has a dull appearance. The A /jj 

grain is amber-coloured or reddish, quite small, tgf, 

straight, opaque, rather flat-bosomed, and blunt at 
both ends ; it has an abundant brush. A back-crease 
is barely visible ; when cut across with a knife the 
section usually appears horny. 

Fultz is a well-known latish variety, somewhat 
above medium height. The best strains of it are pro- 
lific, and yield a grain considered in America to be of 
very good milling quality. It is highly resistant to rust. 

Manitoba and Eussian resemble this variety in type. 

Prominent characteristics. — Eather tall, strong, 
whitish-yellow straw, bald yellow heads, grain of 
medium size, considered in America to be of very good 
milling quality, somewhat late, prolific, not liable to 
shell, highly resistant to rust. 

While on this subject it may not be amiss to ex- 
tract from my letters a few notes on the experiment Vij 
wheat plots at the AVagga Experiment Farm. A s 
explained in a recent number of this journal* the 
Wagga experiments are carried out partly on the row system, and the 
nature of the system is shown admirably in some recently taken photographs 
which arc here inserted. (Figs. 11, 12, and 19.) 
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Fig. 1L is of a typical plot, designed to show the difference in yield from 
seeds of various sizes. The left-hand stooks are from large seed, the next 
from medium sized seed, the next from small seed. These are from a series 
of several hundred experiments extending over three years. The results 
will he published in a few months, and will be far more interesting and useful 
than those of any other experiments hitherto conducted at Wagga with wheat. 
Fig. 12 shows the manure experiments. Various manures are used in the 
double rank-growing drills. The intervening three aro without manure. 
These are from a series of over 200 experiments. This is the third year. 
The results will be ready for publication next year. 

There are so many inquiries for a rust-proof wheat and for a “pickle” 
that will cure rust that I take this occasion to repeat that there is no such 
thing known as a wheat that is proof against rust. Some varieties resist 
rust to a considerable degree, and a few in a marked degree, but none of 
them are proof against the disease. 


Article on Agricultural Experiment Work. 
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As for curing rust by treating the seed, tlie idea is ridiculous. It would 
be just as reasonable to expect to prevent measles among mankind by 
soaking babies in some sort of pickle. Rust is a disease that attacks wheat 
after it is above ground. So far as is known the seed is almost never 
attacked. In this respect rust differs radically from bunt. Bunt does 
attack the seed — the seed particularly. This is the reason that various 
solutions applied to the seed will prevent bunt. 


Fig. If].— Spray of flax attacked by rust, natural size. Tbe rust pustules arc shown on the 
leaves and branches. Tbe rust, here provisionally named Mdampxora Uni , Pers., may 
be described os follows : — 

Uredo Stage.— The nearly spherical orange-coloured uredo- 
spores form on the stem, leaves, sepals, and capsules of the 
host plant golden yellow round to oblong, or (on the stem) even 
linear pulverulent sori, which vary from one to five millimetres 
in length, the larger sori being undoubtedly due to the conflu- 
ence of several smaller ones. While yet young the sori have 
the appearance of small blisters. When the uredosori are 
mature, the leaves of the host plant are sometimes completely 
obscured by the powdery moss of uredospores present on its 
surface. A leaf but little more than an inch in length may bear 
as many as 200 sori, and eveu the average number of sori on 
a leaf often exceeds 100. Tbe uredospores are borne on stalks 
among numerous capitate puraphyseB (see Fig. 14.) These para- 
physes occur throughout the sorus, but are less numerous near 
the centre. Their nearly transparent, smooth, spherical to clavate 
heads are somewhat larger than the spores, and are borne on 
stalks longer than those of the spores. The marginal portion of 
the sorus is composed completely of paraphyses, a fact easily 
demonstrated by means of sections through the sorus, or by 
examination from above with a medium power. Each sorus is 
enclosed in a pseudoperidium composed of a single layer of 
spherical, or, rather, }K>lygonal cells, whose diameter is about 
one-third as great as the transverse diameter of one of the epi- 
dermal cells of the leaf of the host-plant. This peeudoperidium 
is often visible to the unaided eye as a somewhat lacerated mem- 
brane bordering tbe sorus. It has boon mistaken for the 
ruptured epidermis of the host-plant. It is easily removed for 
examination, or its existence and structure may be demonstrated 
by cross-sections of the sorus. A similar pseudo peridium is 
known to exist in Melampcora popnlirm, and in a few other 
cases. The origin and development of these pseudoperidia of 
the urodospore sori have not yet been sufficiently investigated. 
Such well developed and persistent enveloping membranes are 
well-known characteristics of the Aicidium stage of numerous 
rusts, and the appearance in tbe uredo stage is another morpho- 
logical evidence of the genetic connection between the old form- 
genera jKcidinm and Uredo. The finely echinulose uredospores 
germinate readily, and when doing so give evidence of the 
presence of at least three or four germ spores. They throw 
out about two hyphee, only one of which is likely to grow 
vigorously. Tli is one is of irregular diameter, and often, though 
not always, gives rise to numerous finger-shaped branches ; the 
total length of the system thus produced often exceeding ten 
times the length of the diameter of the spore. The germin- 
ating spores meusnro 23 to L9 fx in diameter, being nearly 
spherical. 

rnecinia Stage —Tbe sessile, one-celled, cylindroid, or per- 
haps it would be hotter to say prismoidul, brownish teleuto- 
spores are closely packed in dark brown sori, principally on tho 
stem of the host-plant, and for some time remain covered by its 
epidermis. They are from four to five times as long as broad 
(11-15 x 57-73 M), being straight near the centre of the sorus, 
and slightly curved near the margin. At the free extremity of 
the teleutospore, where the wall is thicker and darker brown, 
is found a single germ-pore. 

The above-described rust may not be M. Uni, Pers. It is 
common in New South Wales on Linum mnrqinah, a native flax, 
and has been found on experimental crops of linseed— that is, Livum umtati*simum. The linseed 
is much injured by the rust. According to Barclay, this fungus is apparently extremely common 
over large areas of the plains in India. The specimen forwarded by Mr. Clout, of Rosemount, 
Brungle, is a plant grown from Indian seed. Mr. Clout said New Zealand seed gave sound plants. 



Various inquiries about the rust on flax lead me to point out that this rust 
differs materially from that attacking wheat, however much alike the two 
may appear to the unaided eye, and that it never attacks wheat. Nor does 
the wheat-rust ever attack flax. 




Fig. 12. — Photograph of pirt of the manure experiment plots, Wii;%m Experiment Farm, conducted on 
the row system. Each loan - low is compared only with that which stands next to it. This is the 
third year of t he experiments. The average results should he ready for publication in about a \ ear. 
The results are tabulated most carefully each year, and are open to inspection, but it is the desire 
1o avoid any premature publication. A variety of seasons must be tried lirst. This part of the 
manure experiments is directed towards the solution of the questions relating to the application of 
artificial manure to late-sown wheat, ami to the hastening- of the maturity of wheat in g-eneral 
questions which have arisen out of my investigations into the best methods of combatting the 
disease of wheat known as rust.. The road alongside the immure plot leads to Wagga. The build* 
iugs, about a dozen in all, are the students’ quarters and farm buildings. Tlie trees in the fur 
distance arc in one corner of the Wagga Common. 
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On the other hand the wheat-rust does sometimes attack various grasses, 
but unfortunately 1 have been obliged to answer inquiries on this subject 
for the most part somewhat as follows : — “It is difficult to recommend any 



Fig. 14. — Section throng- h part of a 
flax-rust pustule, showing on the 
left the marginal peridium of the 
pustule, x 175. 


Fig. 15.— Face view of 
the peridium shown in 
Fig. 14. The wider 
black linos are to show 
the epidermal cells of 
the flux. 



Fig. 16. — Teleutospores 
of the flax-ruat. x 325. 


measures against rust on pasture gra«s. I do not remember to have seen any 
recommendations on the subject that appeared to be of much value, and my 
own investigations have led (so far as pastures are concerned) to no practical 
remedies. Kennedies there are, such as spraying with copperas, &c., but the 
necessary machines are not to be procured in tlio Colony, and the process is 
too expensive in any case. JN T o doubt burning off the grass would do some- 
thing towards lessening the loss, hut to bo effective the burning would have 


Fig. 17.— -Teleutospores of the flux- 
rust, differing- somewhat in form 
from those shown in Fig. 10. x 3J5. 




to be simultaneous by owners over a large area. Some grasses arc much 
less liable to rust than others, but unfortunately the best grasses for the 
South Coast districts are the very cues that are most liable to rust. 1 refer 
to rye-grass and the various species of Foa.” 


5. Smuts and Bunt. 

Probably no diseases bring me more inquiries from growers of wheat and 
maize than do smuts. Jn spite of the fact that the subject of smuts is 
easy of mastery there is a great deal of ignorance and misapprehension con- 
cerning it. I wish the whole community could adopt more precise language 
in speaking and writing on this question. To this end I wish to explain that 
our wheats are subject to three diseases of this kind — 

1. Loose smut , which turns the w hole ear to a black mass. 

2. Bunt , which does not much disturb the form of the ear, but converts 

each grain into a small ball filled wnth a stinking black powder. 

3. FI ay -smut l which breaks out on the flags principally. 

This latter is disregarded in these pages, because it is uncommon in this 
Colony. 
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Loose smut first appears at the time the wheat comes into flower, and this 
fact is in itself almost a guarantee that this is the period at which it infects 
the next crop. 

Bunt, on the other hand, does not break loose from its ball-like enclosures 
until harvested and throshed. That is the period at which it infects the 
next crop, either through immediate contact with healthy seed or by 
becoming disseminated on the land so as to infect the seed when sown. 

Treatment either with hot water for fifteen minutes at 130°~135° 
Fahrenheit, or soaking in a weak solution of bluestone or sulphide of potash 
will prevent the appearauce of bunt. 

In case of loose smut of w'heat, however, I still doubt if any of these treat- 
ments can be guaranteed to do very much good. I have treated thousands of 
samples of wheat with hot water for instance, and while I observe that l am 
thus able to largely control the disease called bunt, the results as regards loose 
smut are very uncertain— so uncertain that any success I may attain I am 
inclined to put down to some unknown factor. For one thing it seems very 
reasonable to suppose that the state of the weather at the time of blossoming 
(/.<?. time of appearance of the loose smut) must have a great influence on 
the prevalence of the diseaso the next season, although it is difficult to 
advance the precise reasons beyond what has been already said. 

It is not uncommon for me to receive letters stating that seed wheat 
treated with solution of bluestone has produced a smutty crop. In most 
such cases 1 And the disease to be loose smut, w hich is again conlirmatory of 
the comparative inefficiency of the above treatments so far as this disease 
is concerned. 

I have found the most certain preventive measure to bo the plucking and 
destroying of all loose-smutted heads. I fancy the owner of a thousand 
acres of wheat will smile at the idea of going through it and weeding out 
and burning the smutted heads. That, however, will be because he does not 
understand my meaning. To make it clear I will describe the method 
adopted and successfully carried out for four years at Wagga. 

To begin with, the seed for the Wagga Experiment Farm was collected 
during the years 1890 and 1891 from all parts of the world, and it is quite 
safo to say that I received along with it quite a fair share of every 
important wdieat disease. Stud plots were started, and were located 
as they should be, namely, on the side of the farm or paddock towards 
the prevailing wind, or, if not, then at a distance from all other wheat. 
Unfortunately this rule has sometimes had to be abandoned, but always, 
I am now convinced, with disadvantage. Each stud plot, one for each 
principal variety, was grown from selected seed. When ripe, and during 
growth, the plants were inspected, and all the diseased ones removed 
and destroyed. This gave a crop of healthy seed. The reason the windward 
side of the field w^as preferred as a location for the stud plots w^as the fact 
that in that position fewer spores, either of smut or other diseases, would 
be blown on to the plants it w r as desired to improve by selection. They 
would thus be kept all the more free from disease. A few of the very best 
plants from each stud plot were reserved so as to secure seed for a similar 
stud plot next year. The remainder (after all undesirable plants had been 
culled out) was used as seed wheat next year, and produced a few acres of 
as healthy wheat as could be obtained. The seed, being derived from 
healthy plants, did not need to be treated with hot water or anything else, so 
this expense was saved. These few acres were subjected to a less rigid 
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Fig-. 19.— Partial view of two stud wheat-plots at the Waggu Exj>eriment Farm. Tho plot on the loft 
lias been weeded out as described in the text ; so has the plot on the right. The four rows In the 
middle of the picture have not been weeded out. It will lie noted that in some parts of the left* 
hand plot nearly all the plants have been pulled up and removed for one reason or another* The 
plants left standing-, having passed the inspection, are next reaped and threshed. The wheat stocked 
in the middle distance came from a stud plot of the year lBB-I —in other words, is the second 
generation of seed from just such a plot as is shown in the foreground. The distant paddock, just 
this side of the uncleared land, is uncut wheat, also on the Experiment Farm. 
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inspection and again used for seed, this time producing (say) 50 acres of 
wheat. Meanwhile the second stud plot had furnished another half bushel 
or more of healthy seed, and a few extra good plants with which to start a 
third stud plot. 

The continuance of this system, when once inaugurated, insures a constant 
supply of healthy seed wheat of superior quality ; and of the good results of 
the method, I wish to give farmers the most positive assurance. 

Though the carrying out of this system with such a large number of wheats 
as are handled at the Wagga Experiment Farm is somewhat expensive, the 
extra cost is due solely to the strict and skilled supervision that has to he 
exercised in order to insure accuracy in the work. With only one or two 
varieties on an ordinary farm the method is a very simple one, and one that 
should be very widely adopted. 

About three years are required to get this system of producing seed wheat 
into good running order, after wdiich it will give very little trouble, and pay 
its way ten times over every year in the superiority of the resulting crops, 
not only through their freedom from smut and other diseases, but in extra 
yield and quality of the grain. 

There is, however, one factor in this method of wheat-growing that must 
bo watched, and that is the land on which the hulk of the wheat grows. If 
this land is contaminated with bunt to begin with, bunt will continue to 
appear in succeeding crops. This can bo largely prevented by introducing a 
change of crop, or by fallowing the land. 

For the full particulars of the method of treating the seed with hot water 
and with bluestone I must refer the reader to vol. II, p. 672, of this Gazette. 


6. Maize Smut. 

Formerly, when writing on maize smut, while suggesting treatment of the 
seed with bluestone or hot water, I threw doubt on the efficacy of these 
treatments, and strongly advised that, where small areas of maize were grown, 
all smutted parts of the plants should be collected and burned, especially if 
maize was to be sown again immediately on the same land. I did this from 
life-long familiarity with this disease, and the failure, in my own case, of 
any method of combating this disease, other than that of destroying the 
smut as fast as it appeared. As, however, owing to the great similarity of 
the maizo smut-fungus to others which were known to enter the crop byway 
of the seed, it seemed probable that maize-smut also attacked the seed, more 
especially as this was already widely assumed to be the fact, I thought best 
to give countenance in this journal to the treatment of the seed, as was the 
custom in other pathological publications. Now, however, Dr. Brefeld, who 
for many years has made a speciality of the smut -fungi, after long and careful 
study, has come to the conclusion that maize first becomes infected with 
smut after it is at least a foot high, and principally through the spores of 
the fungus dropping into tho “cone ” formed by the latest well-developed 
and topmost leaf. This important discovery is in full accordance, I believe, 
with the experience of those who, like myself, have produced no satisfactory 
results by treatment of the seed of maize that is grown in the ordinary w ay. 
The full significance of this matter is not fully grasped until we realise that 
henceforth we are relieved, so far as maize smut is concerned, from the 
expense of treating the seed. This is no small item when considered in a 
national light. 
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7. “ White-heads ” or White Blight of Wheat. 

A disease often spoken of as “white- heads/* characterised by the bleached 
appearance of the full grown wheat plants, and by the absence of grain from 
the heads, is not infrequently the subject of inquiry by farmers. This 
disease was treated of in my article on Take-all, # under the special name of 
“ White Blight.” Observations and experiments since made confirm the 
opinion that this disease is one connected more particularly with the soil, 
though probably some organism is the primary cause. The treatment 
formerly recommended is still more fully endorsed. 

Remedy. 

Apply lime to the diseased patches as a manure, at the rate of about 1 
ton per acre/ In the absence of lime, the ashes obtained in burning off may 
be utilized with almost equally good effect. 


II. Diseases oe the Plum. 

Disease of the Japanese Plum. 

Numerous Varieties of plums, especially Japanese varieties, have been sent 
to me this season, attacked by a disease about which I have as yet discovered 
little except that it was undoubtedly serious. The fruit is misshapen, failing 
to grow, more particularly on one side. The defective side has an irregular 
and roughened surface, from cracks in which gum sometimes oozes. With 
the prevalent notion that the disease is “ sun-scald.” ?*.<*., is due to the heat 
of the sun, I cannot agree, because as often as not I find the diseased side 
turned away from the sun. The disease seems to me to be one connected in 
some way with the wood, and to be perhaps related to the disease known 
aB gumming. I suspect it to be transmitted through grafts. 

Remedies. 

1. If a tree shows the disease very badly for three years in succession 
either remove it or graft on another variety known to be not subject to the 
disease. 

2. Do not buy treos except under a guarantee that they are grafted from 
healthy trees. 

8. Do all you can to Bpread the information that cuttings taken from 
diseased trees are likely to produce diseased trees even if grafted on to 
healthy stocks. 

4. I can hold out little hope that any sort of spraying will be beneficial, 
but if other trees are being sprayed there would be no harm in trying the 
effect of Bordeaux mixture on this disease. 

5. According to my observations plums grow to the greatest perfection on 
limestone soils. This seems to point to the use of manures rich in lime. 
Potash is also desirable. 

^ The letters accompanying these specimens of diseased plums have some- 
times inquired whether the disease is not “ Plum Pockets.” So far as I 
know, the disease known by the name of Plum Pockets does not occur in this 
country. As the name of this latter disease implies, the plums are converted 
by it into “ pockets,” that is they become hollow and have no stone. I have 
never seen such objects in Australia, and therefore conclude that they are at 
least uncommon. 


* Agricultural Gazette cf N S W. y Tol. Ill, p. 9M. 
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III. Diseases of the Apple. 

1. Bitter Pit of the Apple. 

I mention this disease only to state that Mr. Eobinson, of Ashfield, at my 
suggestion, has undertaken some experiments in order to find out if possible 
■whether this disease is transmitted by grafting, as I strongly suspect it 
is. The results will be made known in due time. I think it will be no 
breach of confidence to mention that experiments conducted by officers of 
the Victorian Department of Agriculture are believed to show that this 
disease cannot be alleviated by any kind of manure. 

2. Canker. 

The common and wide-spread diseases of the bark of trees known under 
the general name of canker continue to trouble our orchardists as of old. 
A few words suggested by the nature of the specimens and inquiries I have 
received during the last few months may therefore be 
of service. 

The cause of most canker spots is external. Frost, 
sun, hail, insects, or violent winds first of all injure 
the bark, and then some parasitic or semi-parasitic 
fungus attacks the wound thus made and increases 
the “sore” faster than the bark can produce “healing” 
tissue. The process goes on from bad to worse until, 
in some cases, it seems as if there were no limit to 
the consequent “sore ” or excrescence. I have seen 
such deformities a yard or more in diameter. The 
disease is generally long drawn out, and in the case of 
fruit-trees is particularly disheartening when severe. 

Among fruit-trees apple-trees are probably more Fis . ao.-Cankcr 0 n a limb ot 
subject to canker than any others, though even they apple. The disease appears 

are less subject to it than some timber trees. Asa J^ted* bro^i^ ^biistera/* 

matter of fact, nearly all the specimens of canker amui^edtransverBeiyontho 

recently sent to this Department from the orchardists m ' 
of the Colony are from apple-trees. Those who are 

curious concerning the nature of the fungi causing canker may find some 
satisfaction in studying the adjacent illustration, which was prepared from 
some diseased material sent me recently, and when they have done so will 
readily understand why the following recommendations were made. 

Remedies, 

1. Prune off or cut out the worst cases, and then apply grafting wax to 
the freshly-made cut. Use sharp tools and do not cut sparingly. If you do 
not remove all the diseased hark, the disease will remain and continue to 
spread. Cut away all the bark that appears in the least swollen, discoloured, 
or in any way unhealthy. Burn the cuttings. 

2. As soon as you can find out the original cause of the wounds remove it. 
If it is the sun scalding the bark, prune the trees so as to cause the foliage 
to shade the limbs and trunks more completely ; protect the trunks of young 
trees from the sun by some artificial means if necessary. Provide wind- 
breaks. Eemovc any superfluous old bark, the scales of "which may harbor 
insects. 
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3. Whitewash is a good substance to apply as a destroyer of the spores or 
other propagating agents of the fungus. Bear in mind that a thin white- 
wash can be very economically applied with a spray-pump and a coarse Nixon 


Fig-. 21. — Showing young 
fruit-tree whose trunk is 
protected from the full 
force of the sun’s rays by 
means of a cylinder of very 
thin veneer sawn from 
bark or other material. 



Fig. 22.— Limb of a tree showing 
proper and improper pruning. 
The upper branch has beeu 
sawn off too far from the main 
limb. The lower branch, 
having been sawn off close 
to the main limb, will heal over 
more successfully, and give 
canker fungi much less oppor- 
tunity to gain entrance and 
do damage. 



nozzle. Ouo advantage of this method of applying the wash is that the 
smallest twigs can be whitewashed, a thing not feasible with a brush. 

4. A winter spraying with the strongest Bordeaux mixture will do good. 
The great advantage of a winter spraying is that the solutions may be used 
much stronger than when the tree is in leaf. Solutions that would injure 
the foliage may be applied in winter to the bark and buds with impunity. 

How simple and reasonable all these remedies seem when once the nature 
of the disease is understood ! 


IY. Diseases of the Potato. 

1. Wet Rot. 

While the name wet rot is very descriptive of this disease, the name stinking 
rot would be still more appropriate. The disease attacks potatoes in the 
ground as well as in store, and reduces the tubers to disgustingly stinking, 
almost liquid masses of mattery-looking rot. Often the wdiolo potato is 
found so rotton that the slightest attempt to move it causes it to collapse 
into a semi-liquid mass. Again, only part of the potato will show the liquid 
rot, the remainder having not yet succumbed. In the earliest stages, whilo 
the potato is still hard, the rot may be detected by a dark band which can be 
seen somewhat below the skin when the potato is cut in two. 

Thougli it seems fairly certain that the disease is caused by a microbe, it 
is as yet uncertain what is the exact relation of the microbe to the potato 
plant. The disease never occurs without the presence of the microbe, and 
the disease may be transferred from one potato to another with great ease, 
merely by inoculation with some of the putrescent rot. The microbe has 
been isolated and cultivated and described. The difficulty arises when we 
come to consider the relations of the microbe to the stalk of the potato. 
A disease-producing microbe occurs in the stalk, more particularly in 
connection with the fibrovascnlar bundles, it is said, and the question that 
naturally presents itself is this, “ Are these microbes in the stalks identical 
with, or in any way related to, those in the tubers ?” and this question has 
yet to be definitely settled. Fortunately for growers these questions do not 
stand in the way of suggesting very definite and effective remedies. 
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Bemedies . 

1. Avoid seed from a crop that has shown wet rot. 

2. Buy seed only on a guarantee that it comes from a perfectly sound 
crop. 

3. Where land has borne a diseased crop of potatoes, do not again imme- 
diately use it for potatoes. Give it a rest, or put in some other crop. 

4. Land lower down than that suffering from wet rot and receiving drain- 
age from the contaminated land will also sometimes develop the disease. 
Avoid such land for potatoes. 

5. Destroy the worst affected potatoes by fire. Boil the remainder of the 
diseased tubers for the pigs, poultry, or other stock. The apparently sound 
portion may be used for the table. In fairness to other people such potatoes 
should not be sold, except with a full statement as to the facts of the case. 

0. Disinfect all bags, bins, and other receptacles that have held wet-rotted 
potatoes. Boil the bags and whitewash the bins. I believe the steamboats 
plying along the coast and to Tasmania and New Zealand are responsible 
to a considerable degree for the spread of this disease. The precautions 
just mentioned are inexpensive, and might with advantage be more often 
adopted by the steamship companies. 

7. Do not store diseased potatoes along with healthy ones. 

S. Pick over the stored potatoes from time to time. Throw out and destroy 
the diseased ones. 

9. Induce as many of your neighbours as you can to adopt these precau- 
tions. Their vigilance will benelit you. 


Potato Scab. 

This is a well-known disease of the potato, characterised by the scabby 
appearance of the wdiole or part of the surface of the tubers. The same 


Fig. 23.— Thotograpli of a scabby potato, 
natural size. Tlie roundish and 
irregular-slntped rough and corroded 
spots are due to the nttacks of the 
seal* organism, and it is from these 
scabs that spores or other agents 
responsible for spreading the disease 
are derived. The depth to which 
some of the scabby spots extend is 
well showm at the top of the illustra- 
tion, where a deep cavity is slimvn 
in'protile. Hy soaking the potatoes 
in corrosive sublimate solid ionthesc 
scabs are sufficiently penetrated by 
the poison to be well disinfected, yet. 
the potato tins ues themselves, being 
comparatively impenetrable, are not 
injured. 

disease is said to occur on beet-roots. It occurs iii all sorts of land, but is 
more prevalent in sandy soils and in soils containing much lime, and is said 
to be more virulent in crops fertilized with manure containing much common 
lime, or with wood ashes. The disease is confined largely to the tubers, 
the appearance of which, when thoroughly diseased, is shown in the above 
illustration. 

The cause of the disease is still in dispute, but there can be little doubt 
that it is a minute vegetable organism. On the one hand it is claimed by 
some who have investigated the disease with care — and their view has at 
present the most supporters — that the cause is a fungus of low degree,* 

# The OoBpora scabies of Thaxter. 
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and on the other hand by others who also seem to have been careful, that the 
cause is a microbe. These latter do not deny the presence of the fungus 
first mentioned, but suggest that it is a concomitant of the microbe which 
really causes the disease. Here again, however, the doubt as to the precise 
course of the disease has not prevented these specialists from deducing from 
their investigations certain remedies which are, on all sides, admitted to be 
very effective. 

Remedies . 

1. Avoid seed from your scabby crops. 

2. Buy seed only under guarantee that it comes from a perfectly healthy 
crop. 

3. Where land has borne a scahbv crop do not immediately again use it for 
potatoes, unless the seed be soaked in corrosive sublimate. 

4. Land lower down than that suffering from scab, and receiving drainage 
from the contaminated land, may also develop the disease. If convenient, 
avoid such land for potatoes. 

5. If land that is subject to scab is to be again planted with potatoes, or 
if scabby potatoes must be used for seed, soak the seed for one and one half 
hours in a solution of corrosive sublimate, made by dissolving 10 ozs. of 
corrosive sublimate in 60 gallons of water. 

Corrosive sublimate, or as it is otherwise called, bi-chloride of mercury, is 
a violent poison if taken internally, and should be handled and stored with 
care. It must not be placed in contact with metals, as it corrodes them 
rapidly, and at the same time loses its own properties. The solution used for 
soaking the potatoes must be placed iu a wooden vessel having no internal 
metal parts. There is no danger in putting the hauds into the solution, but 
it would be well to rinse them afterwards in pure water. The solution does 
not injure cut potatoes, and if the potatoes are to be cut for seed they 
should be cut before being soaked, as the cutting of the soaked potatoes 
would be ruinous to knives. Plant the potatoes without rinsing them, but 
allow them to drain. Corrosive sublimate can be had from any chemist, and 
costs from sixpence to a shilling an ounce. Several bushels of potatoes may 
be treated for a few pence, and the treatment is very effective. 

6. Boil up the worst of your scabby potatoes and feed them to stock. Also 
boil or burn the parings of such scabby potatoes as may have been used for the 
table. Scab begets scab, and the more of it there is left about, the more will 
be begotten to attack your future crops of potatoes. 

7. Disinfect all bins, bags, and other receptacles that have held scabby 
potatoes precisely as for wet rot (See p. 223.) 

8. Do not store scabby potatoes along with healthy ones, though this 
recommendation has much less force in connection with scab than in con- 
nection with wet rot. 

9. In case you are troubled with scab, avoid for potatoes, barnyard 
manure and such fertilizers as contain much lime. Wood ashes are not 
desirable where scab is prevalent, and potash should be supplied in some 
other form. Carbonates should also be avoided. There are plenty of artificial 
manures so concocted as to avoid the above pitfalls and yet be very suitable 
for potatoes. Moreover, it appears that such fertilizers are themselves to no 
inconsiderable extent a remedy for the disease, especially on so-called sour 
soils deficient in lime.* 

10. Induce as many as possible of your potato-growing neighbours to adopt 
the above precautions. If they adopt them you will also be benefited. 


# Wheeler, Tower, and Tucker, R.-I. Exp. Station, Bull. 33, 1895. 
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Caution . — There is a moth, Lit a solanella, whose grub attacks potatoes, 
and causes appearances which sometimes resemble scab. These deceptive 
appearances, due to the attacks of the potato moth, have given rise to trouble 
in the following manner. The grower, mistaking the moths’ ravages for 
scab, treats his seed-potatoes with corrosive sublimate, with no benefit, and 
thereupon denounces the remedy. This is an unfortunate mistake, because 
although the corrosive sublimate solution is almost harmless to the potato- 
moth, it is very effective indeed against potato-scab. The ravages of the 
moth are easily detected by cutting open a few potatoes. The passages 
eaten by the grub will be seen under the skin, and even going right through 
the potato from side to side. The grubs are also easily found. Scab does 
no t penetrate the potato as the grubs do. 


Y. Diseases of the Orange. 

Tub Australian diseases of the Citrus fruits have never yet been properly 
investigated, and the following notes on this subject are only such as 
my recent letters contain. They may, however, serve as an introduction to a 
more complete report which is in preparation. 


1. Melanose. (?) 

This disease is very well illustrated by the photographs I have taken at 
various times from specimens sent me or gathered for the purpose during visits 
to various orchards. (Sec figs. 2(3and 29.) I have little doubt that this disease, 
as it occurs in Australia, is identical with that described by Messrs. Webber 



Fig. 24 .— Healthy breathing pore in tin? akin 
of an ora nge us seen under the microscope. 
The ceils of the orange-skin are shown 
containing bodies derived from the chloro- 
phyll bodies, but now coloured with an 
orange pigment. The two targe crescent- 
shaped “guard -i ells’' are shown encircling 
the elongated lueathiug pore. 



Fig. 25.- 1 The beginning of one of the numerous small 
spots characteristic of the disease Melanose (?). 
Each spot begins at a breathing pore. This illus- 
tration should he compared with Fig. 24. It will 
)>e seen that the interior cells of the Bkin of the 
orange have begun to alter in colour. The guard- 
cells have begun to disappear, and faint traoeB of 
mycelium can l>e seen in the dark colouration near 
the breathing pore. 


and Swingle as occurring in Florida. Still, my observations do not altogether 
agree with theirs, and the two diseases may be different. Until a definite 
difference can be pointed out, I prefer to adopt their melodious name. 

The differences I note between what I have seen and what the Florida 
specialists have recorded in the only report of their w ork that I have seen, are 
briefly the following. The numerous small madder-brown spots, characteristic 
of the disease, have a tendency on our varieties of orange to group themselves 
in curved lines, somewhat like those charted archipelagoes, due to sunken 
mountain chains, which one may observe at various places on a globe or 
map of the world. This resemblance is so striking that before I had seen 
the American report I had begun to call the disease the archipeligo disease % 
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a perpetration which I gladly abandoned in favour of the more euphonious 
American term. Again, I note that the small diseased spots start at the 
breathing pores, or stomata, of the orange, as shown in the above wood- 
cuts, which have boen very carefully prepared, and give an excellent 

idea of the appearances, as seen with the 
microscope. Moreover 1 find, on examination 



Fitf. 27. Mycelium and conidia 
from the edge of one of the 
Hinall diseased spots shown in 
Fig. 29, &c*. Magnified about 
U50 times. 


of the edge of well-developed spots, a well- 
developed but somewhat peculiar mycelium. 
This is better pictured in Fig. 27 than in any 
words of mine. Finally, I note that on the 
leaves the spots due to this disease are more 
elevated and blacker than on the orange. 

I can have no doubt, and I think the 
scientific reader who trusts to my accuracy 
of observation will agree with me, that the 
fungus mentioned and pictured above is the 
cause of this disease. Experiments have 
shown me that the mycelium of this fungus 
ceases to grow after the application of even 
weak Bordeaux mixture, and experiments in 


the orchard, so far as they have proceeded, 


confirm those made in the laboratory. Moreover, both these results are in 


accord witli those achieved in the orchards of Florida. 


This disease is known to our orchardists, in the county of Cumberland at 
least, as Orange Rust, and occasionally as Maori. I think both these names 

should be abandoned in 



favour of Molanose. The 
disease is in no sense a 
“ rust,” the name of “rust” 
being one that should be 
reserved for those diseases 
caused by fungi related to 
the well-known wheat-rust. 
Maori is a name already in 
use for a distinct disease 
of the orange, concerning 
which I will here only re- 
mark, that it sometimes re- 
sembles Molanose in a very 
marked degree, a fact that 
is sometimes very puzzling 
to orchardists, especially 
as the two diseases often 
occur on the same orange, 
as shown in one of my 


Fig. 28.— An orange affected with the disease known as Maori, photographs On the Op- 
showing the continuous nature of the brown colouration pOSlte page, 
characteristic of this disease. The colouration does not in this r mi i. m j 

case extend over the whole orange, though such is frequently J.nere IS no QOUDr max 
the case. Melanose is doing much 

damage among the orchards around Thornleigh and Parramatta. Last season 
oranges spotted over with the disease were to be found in the Sydney market 
literally by the ton. Even where the tree is not prevented by the disease from 
bearing a crop of fruit, the surface of the fruit is so disfigured by the multi- 
tude of small dark spots as to have its market value seriously diminished. In 
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Fig. 20. The disease Melanose (! J ), as it appears on the fruit and leaves of orange-trees at Pennant 
Hills, about 10 miles from Sydney, N.S.W. The two left-hand oranges show the disease without 
any complications, the upper one more especially showing the arrangement of the small diseased 
spots in archipelago-like groups, while the lower shows a more udvaneed stage of the disease in 
which the spots have run together (lower left-hand part), or have developed a distinct mycelium at 
the edges (upper right-hand part). The right-hand orange shows the disease Maori ns well as 
Melanose, this latter disonse appearing somewhat in the shadow of the leaves, while the Maori is 
most conspicuous on the extreme right. All the leaves show Melanose (?>, hut it is most marked on 
the lowest leaf. The bark of the young twigs is also slightly attacked. As this photograph was 
taken iu the orchard from perfectly fresh material the effect is very faithful and lifelike 
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vain the vendor says, “ Oh, that ? That’s nothing ; quite harmless !” The 
customer shakes his head, and can be tempted only with a low price. 
Unfortunately this is not the worst feature of the case. Many trees are 
now suffering so much fromMelanose that the crops are diminishing; and 1 
have seein trees in a dying condition, that seemed to be suffering principally 
from this disease. 

Remedies. 

1. Prune the trees rather severely, taking the precaution to remove the 
branches that show the most disease. Prune with an eye to spraying, that 
is, leave the tree so that every part will he accessible to the spraying machine 
nozzle. Burn the cuttings. 

2. Begin as soon as the fruit has set, and spray with Bordeaux mixture, 
of one-half the usual strength, once every ten days or two weeks, until 
about a month before the fruit ripens. The Bordeaux should contain only 
3 lb. of copper sulphate to 40 gallons of water, or it may even be more 
diluted than this. Bordeaux mixture of the usual strength sometimes injures 
orange trees. 



Fiff. 20.-- Four onuses attacked by Mela n owe (?>, showing the curved markings earned l»v tlu* 
peculiar arrangement of the Kinall diseased spots. Though these small spots may run 
together, more or less, so ns to cause brownish patches somewhat resembling Maori, thov 
never become amalgamated into the uniform continuous colouration characteristic of the 
latter disease. However much they may run together they never cease to be spots ; so that 
any patches of colouration they may cause are discontinuous— palpably made up of spots. 


8. Spray the trunk and larger branches with thin whitewash or full 
strength Bordeaux mixture. 

4. Apply to the ground under each tree half a pound or more of sulphate 
of iron in. 25 gallons of water; all the better if applied during a dry spell. 

5. Give the trees phosphate and potash manures, but avoid organic nitro- 
genous manures, such as dried blood and rich stable manure. The use of 
somewhat bleached stable manure that will act also as a mulch is not hereby 
deprecated. 
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6. See to it that the drainage is good. Bad drainage is a prolific source 
of disease among orange trees. 

7. Where the use of too much organic nitrogenous 

I manure has already caused a rank soft growth of 
foliage particularly subject to disease, this objection- 
able material may be absorbed from the soil, according 
to Webber and Swingle, by allowing the weeds to grow. 

8. If possible, induce your neighbours to adopt 
these precautions. Your fortune is more or less 
bound up in theirs, so far as contagious diseases are 
concerned. 

2. Mai di Goma. 

This is a disease of the bark of citrus-trees which 
rarely extends more than 18 inches above the ground, 
and hence is sometimes also called collar rot. It 

© q ^ ^ 




Pigr. 31.— Spores of the fungus found attacking the bark of young 
orange- trees, and causing the appearance shown in Fig. 29. 
These ellipsoidal, colourless, smooth -walled spores arise 
from minute dark pustules oceurriug singly or in groups 
here and there on the bark . The spores measure 3-3*5 x 3 - 6 ^ 

attacks trees of all ages, and is more particularly found 
where the drainage is bad. The bark first of all turns 
yellowish, and has a gummy consistency and a sour 
or fermenting odour. The disease continues to spread 
until, in some cases, the tree is girdled and dies. 




Fig. 32. —Cross-section, natural 
size, of the young orange-tree 
stalk shown in Fig. 30. This 
section was token near c, and 
is in a fairly healthy condition. 
The bark is shown dark, and 
the wood radiated. Compare 
with Fig. 33. 


Fig. 33.— Cross-section, natural size, 
of the young orange-tree stalk 
shown in Fig. 30. This section was 
taken near b Fig. 30, and shows the 
effect of the disease. One of the 
cracks in the bark iB shown at a. 
At b the effect of the disease is 
shown on the newly formed wood, 
which has become thickened. 
Compare with Fig. 32. 


doubt seems to exist 


Occasionally half girdled trees recover themselves, 
and go on growing and bearing, though the trunk 
does not heal over. 

Observations have been made tending to show 
that this disease is caused by a fungus, but some 
as to tbe real cause. The illustrations herewith, 
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Fitf. 34.— OrtuifrcH attacked hy so-called “ Black Spot.” The diseased spots occur as move or less isolated 
roundish sunken, at first dark-coloured spots, the interior portion of which, however, at maturity 
is lighter coloured, with small dark spots (pustules) at the points where the spores break forth. 
These five oranges show no other disease all the various defects seen on the skin are due to Black 
Spot* 
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show that in at least one case of apparent Mai di Qoma , forwarded to me 
at my special request, a fungus occurred in the diseased bark. Tho nature 
of the case is well shown in the engravings and their subjoined explanations. 

Remedies. 

1. Cut away the diseased bark with sharp tools. Cut well into the wood 
and remove every particle of diseaseddooking bark. It is better to cut away 
too much than too little. Burn the cuttings, and smear the cut surface over 
with grafting wax. 

2. Remove the earth from near the base of the tree and apply two or three 
pounds of slaked lime. 

3. Secure good drainage. 

4. Avoid organic nitrogenous manures, such as dried blood and rich stable 
manure. 

0. "Whitewash the trunks with a spraying machine, or with a brush. 

3. Verrucosis. 

This is a disease that affects lemons particularly, giving rise on the fruit to 
unsightly warts of a light brown colour which arc particularly noticeable on 
the lemons when they are green. The disease causes many young lemons to 
drop off, and it so deforms many others as to cause them to be comparatively 
worthless. The disease is of fungous origin, and is said to yield to systematic 
treatment with Bordeaux mixture. For specific directions the reader is 
referred to the remedies given under “ Melanose,” p. 227. 

4. Die-back. 

This disease appears to be somewhat uncommon in this country, but cases 
have been referred to me that appeared to be no other than cases of dieback. 
There was the same abundance of small foliage of unnatural colour, and so 
forth, but the matter must remain un reported upon until I obtain further 
information, to which perhaps some of our orchardists may assist me. 

5. Black Spot of the Orange. 

This disease is one that is very prevalent in some of the orange orchards 
near Sydney. Like Melanose it lowers the market value of the fruit. It also 
makes it impossible to keep the fruit in store, as the spotted oranges soon 
become rotten. The appearance of Black Spot on oranges is well shown in 
the accompanying illustration. (Fig. 34.) It will be seen that the round 
sunken spots are large and conspicuous, and seriously mar the appearance 
of the fruit. The central part of each spot becomes greyish or whitish when 
the fungus causing the disease is mature, at which time several minute dark 
pustules appear in each spot. These pustules give rise to a multitude of 
spores of the form shown in the wood -cut below. These spores arise after 
the manner of those of the genus Gloeosporium. It is therefore possible 
that the Australian form is the Collet otrichum a dust um of Ellis. 

The amount of damage done by this disease is variously estimated, but is 
on the' whole, I think, exaggerated. According to my observation it causes 
much less loss than Melanose, though in some orchards the Black Spot pre- 
dominates, and in such cases is responsible for much damage. 

Remedies . 

1. Laboratory observations show that even dilute Bordeaux mixture poisons 
the spores of the fungus causing Black Spot. This points once more to the 

o 
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use of this well-known mixture as a preventative. Prom the nature of the 
fungus it is plain however that the spray can act only as a preventative, and 
therefore the treatment should be begun early, and continued right through 
the season, and results must not be expected to be completely satisfactory 
the first season. This is owing to the aeep-seatedness of the fungus causing 



Fig-. 35.— Conidia of the fungus causing 
Black Spot. These ellipsoidal, colour- 
less, one-celled coniain, measuring 

7 - 8 x 10 - 15 A 4 , are enclosed by a Fig. 36.-- Conidia from 
smooth and thin cell- wall, and are “Black Spot'* as it occurs 

borne in large numbers in tandem on the rind of the lemon, 

fashion from the mycelium at the Compare with Fig. 35. 

base of the interior of the pycnid- 
ium in a manner entirely similar to 
those of the Bitter Rot of apple. 

Compare with Fig. 36. 



Fig. 37.—“ Black Spots" on 
the surface of an orange, 
natural size. That on the 
left is from the amalga- 
mation of several simple 
round spots. 


the disease. It will readily be seen that if a disease-producing fungus is 
growing under the surface of the skin no spray except such as would destroy 
the skin of the fruit can reach the source of the disease. If, however, a 

weak Bordeaux mix- 



ture be persistently 
applied, all the spores 
that arise from the 
fungus will be killed 
as fast as they come to 
the surface, and this 
must in time stay the 
spread of the disease. 
The strength of the 
mixture should be 
the same as for 
Melanose. Begin as 
soon as the fruit Bets, 
and spray regularly 
once in about ten 
days for the entire 
season. Of course 
this need not be 
kept up indefinitely. 
There is an idea 
somewhat prevalent 
that spraying to be 
effective must be 


Fig. 38.— Orange attacked by both Black Spot and Melanose (?). Continued i n d 6 fi- 

a a, Black Spot; b b , Melanose (?). Ilitely, and this idea 

sometimes causes 

spraying to be looked upon as a losing game, and it is indeed true that 
in many cases, at present prices, spraying, if it must be kept up in- 
definitely, would never pay. The fact is, however, that if conscientiously 
carried out for an entire season, or at the outside two entire seasons, spray- 
ing ? in the great majority of diseased orchards, would effect such a change 
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for the better that for some time, or even indefinitely, the treatments might 
be discontinued, or at least made few in number. Those who have looked 
askance at spraying may, when they consider it in this light, see fit to 
change their minds. Granting that it is a losing game for one season, how 
does it turn out in the long run? Will not a possible loss sustained the 
first season be more than recouped the next season ? These are questions 
that should not be overlooked. And they are questions very pertinent to 
the disease now under consideration, and to some others of a similar nature. 

As to other measures to be taken in fighting this disease I can only refer 
the reader to the items on pages 227 and 228, under the head of Melanose, 
with the caution, however, that the utility of some of them in the present case 
is somewhat questionable. Whenever you can persuade a neighbouring fruit- 
grower to adopt any of these measures count it as money in your own pocket. 
Winds and flying creatures are constantly transferring the germs of disease 
from one orchard to another, so that the health of your neighbour’s orchard is 
a matter that concerns you only somewhat less than that of your own. 

To the novice in the diseases of oranges the various resemblances among 
the diseases Melanose, Black-spot, and Maori are a source of confusion. Two 
or three of these maladies may appear upon the same tree, or upon the same 
orange. Such cases, and they are very common, are shown in Bigs. 26 and 38. 
This matter would not bo a matter worth mention were it not that the 
treatment varies for each of these diseases. It is much better, therefore, for 
the orehardist to be able to distinguish one from tho other. A careful com- 
parison of the illustrations with which I am able to accompany this article, 
and a perusal of the explanatory remarks under each illustration, should 
enable anyone, it seems to me, to readily identify each of these three diseases, 
I will only add that Maori is a disease commonly supposed to be caused by 
a small mite, the result of whose attacks is to cause the skin to turn uniformly 
brown in colour, like a Maori’s face, and not brown in spots as in the case 
of Melanose. 


VI. Diseases oe the Peach and Nectarine. 

1. Peach Freckle. 

This disease occurs also on nectarines, causing the same freckled appearance 
on this fruit as that which has caused me to give it its popular name — an 
appearance that is familiar to most people because of its commonness on late 
peaches. 

2. Peach Curl. 

This wretched disease is apparently as common as ever. Where a tree 
has shown the disease badly for three years in succession and in spite of 
treatment, I would advise pulling it out and burning it. I am far from 
satisfied with any remedies 1 have ever tried, or seen tried, or even heard 
of. The various things that may be tried are hero given but without much 
hope that they will effect a cure. 

1. Collect and burn the diseased leaves. 

2. Spray with weak Bordeaux mixture once in two weeks, beginning at 
blossoming time. Precede this by a winter spraying with Bordeaux of full 
strength. 

3. In bad cases cut the tree back so as to cause it to throw shoots from 
the trunk or larger branches, or graft on some healthy wood. 
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Preventive Measures. 

4. Do not buy trees except under guarantee that they are perfectly 
healthy. Nurserymen should be very careful not to take scions from peach- 
trees that have shown the disease, if this measure could be enforced there 
would be very little of this disease. 

3. Peach Rust. 

Rust is the very common disease that in the autumn attacks the leaves of 
peach, plum, and apricot trees, but especially those of the peach. As a result 
the leaves turn yellow and fall off sooner than they otherwise would, and 

Fig. 39.— Germinating spore of the peach-rust fungus, Puccinia pruni, Persoon. 

U redo stage.— The yellowish or brownish ovate to pyriform finely 
echinulate uredospores are borne on pediceles among numerous trans- 
parent capitate paraph yses in round and raised pulverulent light-brown 
sori, which occur in crowded groups on the under surface of the leaves 
and young twigs of the host-plant, generally giving rise to a yellow 
discolouration. The apex of the spore is recognized at once by its 
darker colour and thicker wall. The pediceles are about twice as long 
as the spores. On germinating each snore displays three germ pores, 
but gives rise, however, to ouly one hypha. Germinating spores average 
16 x 37 hut vary from 12 x 42 to 17 x 22. The sori measure three- 
tenths of a millimetre in diameter, but several may run together, giving 
rise to larger compound sori. On the fruit of the peueh the sori are 
commonly small (punctate) and scattered. 

Puccinia stage.— The pedicellate teleutospores, measuring 17 x 31/*. 
are composed of two nearly spherical cells— a larger t erminal dark-brown 
cell, and a smaller basal cell of a lighter hue— both being flattened at the 
point of union, and both presenting numerous short but stout spines. 

The pediceles are of about the same length as the spores. The cell 
wmIIs are of uniform thickness. The dark brown or black round pul vorn- 
ient sori are situated as in the case of the uredo sori, and measure one- 
fourth of a millimetre in diameter. 

flat.— Leaves, young branches, and fruit of the peach, where it gives 
rise to much trouble, causing the leaves to be shed prematurely, 
thus diminishing the vitality of the tree, as well as giving the fruit an 
unsightly Appearance. This species is the Uromyres amygdali < f Cooke, 
of which original specimens have been presented to the Department by 
Mr. Bailey, the Government Botanist, Queensland. We do not see that, 
it dit frs in any marked way from P. pruni, Pers., and in the absence of 
any cultivation experiments must regard the two as identical. Devoured 
by the larva of a species of Diploeis, 

the growth of the tree is impeded. The appearance of the disease need 
hardly be described to owners of peach-trees, it is so very common. Suffice 
it to say that the rust is due to a fungus belonging to the same family as 
the common and notorious wheat rust, that it occurs abundantly on the 
lower side of the leaves in the shape of small pustules, each of which gives 


X 7 X7MJ 

Fig. 40,-Portionof a peach leaf near the mid-rib as Fig. 41. — Spore of Fig. 42. — Teleutoeporee 
seen under a magnify ing-glass. Pustules, due to the peach -rust the rust-fungus found at* 

the peach-rust fungus, arc shown, and, growing fungus magnified tacking the loaves of the 

m the midst of them, the dark pycnidia that more than in Fig. plum-tree, 

give rise to the two-celled spores shown in Fig . 44. 89. 

rise to a brownish powder, which, when examined with a microscope, is 
found to be composed of bodies shaped like those shown in Figs. 31) and 41* 
1 have made in connection with tne fungus causing this disease a number 
of observations that are of some considerable interest from a scientific point 
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of view. The uredoapores of the disease (the teleutospores are rare on 
peach-trees in this Colony) .can be made to germinate very readily in water in 
a moist chamber. When ro germinating their usual 
appearance is shown in Pigs. 30 and 41. On one 
occasion, however, I observed an apparent amalga- 
mation of the promycelium of three adjacent spores. 


Fig. 44. — Conidia that arise 
from the minute black 
pycnidia shown as grow- 
ing in the rust-pustules of 
peach in Fig. 40. The 
upper spore is shown as 
it issued from the pyc- 
nidium, the next lower 
bus begun to germinate. 
The next two show 
further Htsges of the ger- 
mination, which takes 
place somewhat after the 
manner of the growth of 
the yeast plant. The lower 
figure.however, shows one 
of these same spores pro- 
ducing a well-developed 
mycelium. 


Fig. 43. — Three 
uredospores of 
the peach-rust 
fungus, whose 
my efilia, germi- 
nating in water, 
have amalga- 
mated. 




The appearances are faithfully shown in Fig. 43. 

The only doubt that can possibly arise is that the 
hyphap became entwined and thus deceived me, but I hardly think this 
can have been the case. Again, 1 frequently find among the uredospores of 


Fig. 45. — Small black pycnidium growing among the uredo- 
sporea of the rust of acacia. One of the two-celled couidiu 
arising from this pycnidium is shown above more highly 
magnified. This rust may be described as follows : — 
Jftil/nnpKom yhiilUnlionnti, B. and Br. Urvdo stage. - The 
round uredo sori, which are only two to three- tenths of a 
millimetre in diameter, occur on both surfaces of the leaves 
of the host-plant, and are usually crowded together in 
large numbers, and then cause wart-like growths of a dark 
brown colour. The thickening of the leaf under the sori is 
due to increase in the tissues. The yellowish brown obovute- 
elongute uredospores are borne on pedicels nearly twice 
as long as themselves, and are unaccompanied by paraphyses. 
The spore- wnll is moderately thick, and its surface is marked 
with short obtuse echinutce or warts, arranged in longitudinal 
and transverse rows like the grains on a cob of maize. The in- 
ternal cavity, especially of the transparent young spores, which 
are as usual huger in proportion to the width than mature 
spores, is somewhat cylindrical - that is, is truncate at the ends, 
especially so at the apex. The mycelium averages only 2 M- 
in diameter. Each mature spore is possessed of four equatorial 
germpores, and has, on the average, the dimensions 17 x 41 A*. 

As the uredospores fall away a pycnidium appears in their 
place, apparently from the same mycelium that produced the 
uredospores, at all events in the centre of the same some. These 
pycnidia are nearly spherical, and have a small ostiole 
around which the poridium is nearly black. We have seen 
this growth repeatedly, and have examined it closely by means 
of very carefully made sections, and believe it to be normal. 
The connection with the uredospore sorus is so intimate that 
it is difficult to form any other opinion than that the uredo- 
spores and perithecia originate from the same mycelium. 
Ihiccinia stage. — I have not seen the teleutospores. 



a pustule of this rust small black pycnidia produc- Fig. 46.— Spore from the pus- 
mg a multitude of two-celled spores, which, when ^ch^nore^idji&ed’ very 
placed in a moist chamber, often bud and multiply 

after the manner of yeast plants, but which occasionally produce a mycelium. 
Further, l find in the pustules of a number of Australian rusts similar 
tiny black pycnidia, producing similar two-celled spores which behave in 
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precisely the same manner. Among other rusts producing these bodies is 
that occuring on acacias, and that which occurs on a species of Agropyron , 
probably the species scabrum . There are, a priori , two ways of accounting 
tor these pycnidia: either — 1, they are parasites on the rust; or, 2, they 
are an integral part of the rust, and represent another spore-form of the 
rust. 

This is such an interesting subject that I have often wished to inquire 
into it carefully but have not done so, solely for lack of time. Perhaps 
someone more fortunately situated will undertake the task. These two- 
celled bodies have, as I have on several occasions publicly remarked, no slight 
resemblance to the so-called spermogonia of several species of Aocidium, and 
this idea has already been fruitful of considerable discussion. Do not the 
various bodies that have in this connection been called spermogonia and 
spermatia need a more careful examination than they have yet received ? 

As I before remarked, the teleutospores of the stone-fruit rust (or rusts) 
are not common on peach-leaves in Australia. I have noticed that when 

peach-trees grow in close juxtaposition to 
plum-trees the teleutospores are not un- 
common on the peach-leaves as well as on 
those of the plum. This certainly suggests 
that there are either two species of rust 
occurring on the peach or that there are 
at least two distinct forms, whether or not 
they be regarded as distinct species. This 
observation is entirely in accord with the 
conclusions of a number 
of observers who have 
during recent years 
given close attention to 
the forms and physio- 
logical characters of a 
number of other common 
rusts. The form of the 
teleutospores growing 
on plum leaves is shown 
in Pig. 4*2. 

4. Shot-hole. 

This disease is one 
that is very common on 
the apricot, both on the 
leaves and on the fruit, 
some observers to the 
contrary on this latter 
point notwithstanding. 
In Australia, at least, whenever 
the leaves of apricot-trees are 
badly riddled by this disease, the 
fruit rarely escapes inj ury. One 
. , side of the fruit becomes scabby 

from the attacks of the same fungus that attacks the leaves ; and often 
when the fruit is attacked in a young stage it is ruined, as it fails to grow 
On one side, and does not make much progress on the other. As to 



Fig. 47.— Sprig of peach at- 
tacked by the well-known 
shot-hole fungus. 
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the nature of the fungus that causes the disease, it has been carefully set 
forth, more especially in drawings, in previous reports, to which I have had 
little to add in recent letters except that I have since seen much worse cases 
on peach-trees than I had supposed possible. The injury on the peach-tree 
seems, however, to be largely confined to the leaves. '(See Pig. 47.) 

Remedies . 

Spraying with ammonio-carbonate of copper, or weak Bordeaux mixture, 
has proved a pronounced success wherever it has been carefully tried. The 
full details have already been published in this Journal, and they need not 
be repeated here. (See Vol. Ill, p. 280.) 

5. The Crease in Peaches. 

I have noted a number of varieties of peaches, more especially late 
varieties, which have a crease so deep as to bo a decided defect. This deep 
crease harbours both fungi and insects, whose ravages sooner or later cause 
the peach to decay. This defect in peaches is as bad as the open channel 
that exists in some varieties of apples, leading from the eye of the apple to 
the core, and bad for precisely the same reason. 

VII. Gall Worm. 

Six years ago, when this Journal was first founded, I had the honor and 
the sorrow to announce the presence in this Colony of the notorious gall- 
worm Tj/lcn eh us (or Ileterodcra) radtcicolcr, 

Greef., an insidious and destructive pest, in- 
habiting the soil, and attacking the roots of a 
great variety of plants, and causing damage in 
many respects comparable with that produced by 
phylloxera. Since that time I have found that 
this worm occurs in at least all the Australian 
colonies except Tasmania. Having examined 
specimens from various parts of these Colonies, 

I am in a position to say that it is on the high 
road to occupancy of the whole continent. 1 ts 
ravages aro so fiidden from sight and of so 
strange, and to the ordinary mind, of such in- 
explicable a nature, that it is, beyond question, 
already doing even greater harm than can be 
demonstrated by evidence. But when I say 
that I have collected, or received, specimens of 
the disease from a chain of localities extending 
from Bundaberg, in Queensland, to Adelaide, 

South Australia, I think I am making a suffi- F 
ciently alarming statement. 

Inasmuch as the original article on this sub- Fi s- *®;“ parB “ 1 P attacked and 
iect is now out of print, I think it best to insert 
here a repetition of that part of the article that 

deals with the measures that may be adopted to hinder the progress of the 
disease. I am sorry to be unable to hold out any hope that the disease can 
be anything more tnan hindered, which is the saddest statement I have to 
make in all this long tale of disease and loss. Those who have their land 
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Fig. 49. — Portion of a rootlet 
of parsnip showing two galls, 
due to the attack of gall- 
warms. Magnified from Pig. 

48. 


already so badly infested as to be almost unable to grow a decent crop of any 
sort will, I fear, be the only ones who will realise the full force of my words. 

The nature of the disease caused by the gall-worm will become clear 
as soon as the diseased tissues are carefully examined. Fig. 49 represents a 
portion of a diseased parsnip rootlet, considerably magnified. The two swell- 
ings have been caused by, and contain, the gall- 
worms. Between the swellings the rootlet retains 
its normal size and structure, except that some 
modification may occur through sympathy with the 
diseased part. If a thin section of the undiseased 
part be examined, it will be found to present the 
usual structure. Beneath the epidermis of the root- 
let lie cells constituting the hypoderm, and in the 
midst of these is found a single large central vas- 
cular bundle surrounded by pericambium. The tissue 
of the central vascular bundle is made up of three 
portions, — the woody portion or xylom, having 
in the section the contour of an hour-glass or dumb-bell; the sieve tissue 
or phloem, appearing in the section as two narrow crescent-shaped areas, 
lying between the two parts of the xylom and the surrounding pericambium; 
the cambium occupying the remaining space, i.e , the two angles where the 
two xylom portions come into contact near the centre of the rootlet. If now 
a section of the diseased part of the same rootlet be examined, it will be 
found that the additional size is caused by an increase in the amount of each 
tissue, but particularly of those constituting the vascular bundle. The 
epidermis and hypoderm remain comparatively unaltered in structure, but 
have increased somewhat in amount. The central vascular tissue, on the 
other hand, is much altered. It is increased in quantity, and the vessels have 
become much distorted. Instead of continuing parallel to the axis of the 
rootlet, as they would normally do, the vessels have become twisted about, 
and are often found turned to one side or the other, passing sometimes in a 
radial direction, and even in some cases turning backward. Whatever portion 
of the tissue has been actually invaded by the worm is easily recognised by 
its yellow colour. In the majority of cases, according to my observations, it 
is the cambium of the rootlet that suffers the greatest destruction. 

The rootlets are the most fundamental organs of a land-plant. Upon 
them depends its supply of water and earthy material. Taking this fact 
into consideration, we shall no longer wonder after 
noting the changes wrought by the gall- worm, why so 
small an assailant can do so great injury. The plant 
is attacked at its weakest point. The tissues of one 
of its most essential sets of organs, the rootlets, be- 
come abortod. The absolutely essential food due 
the plant from the soil is cut off, and unable to live 
upon air alone it dies. 

Let us now turn to the disease as manifested in 
the potato. Fig. 50 represents more or less spherical 
growths which appear in the substance of attacked 
potatoes. These growths seeui always to be con- 
nected with distorted vascular tissue. They are 
found to vary much in size, and there seems little 
d#ubt that the “knobs,” characteristic of the disease as it appears on the 
potato* are the result of these small beginnings. Bach such body is composed 
oS a thick outer wall, and an inner granular mass. 



Fig. 50.— Tissue of potato 
magnified 40 times, a, cell 
containing starch grains ; b , 
spherical growths seen in 
potato attacked by gall- 
worms ; c, vesicular tissues. 
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These appearances in the parsnip and potato lead me to suspect that the 
abnormal growths caused by the gall-worm are probably to be compared 
to the galls produced on leaves by various insects. It is well known that 
leaf-galls are caused in the first place by a disturbance of the vascular tissues. 
The gall-producing insect commonly pierces a vein of the leaf with its 
ovipositor when depositing its egg. It is a common belief that the gall 
appears inconsequence of a fluid injected by the insect at the time of laying 
the egg. I do not know whether this belief is supported by any good 
evidence. Possibly the mere irritation of such a foreign body as the egg of 
an insect or the wriggling larva hatched from it may be sufficient to account 
for the growth of the gall. 

If I am right in comparing the swellings produced by this nematode 
to the leaf-galls produced by insects, then the former should be called root- 
galls, and the nematode itself may appropiately bear the name of the gall- 
worm. Dr. Neal has called the disease, as it appears in the United States, 
the root-knot disease. His name can have no referance to knots, the places 
where branches originate, otherwise it would be entirely inappropiate, but 
it refers to the characteristic appearance produced by the disease on rootlets 
which has been compared to the appearence of a thread with knots tied in 
it. The German name for the disease caused by Tylenchus Schachtii is 
Bubenmiidigkeit — that is, turnio-lassitute or beetroot-lassitute, referring to 
the tardy growth of the diseased plants. I believe both these names will be 
supplanted by the simple term “ root-gall ” (Wurzelgalle), which may be 
thus defined — abnormal growths on roots and rootlets, caused by the attacks 
of gall-worms. 

Historical. 


It is not until within recent years that we have arrived at an accurate 
knowledge of the habits of the gall-worm, although the disease root-gall has 
been known for a very long time. How long root-gall has been recognised 
as a distinct disease of the sugar-beet of Europe I am unable to say, but 
that it is very many years is certain. The root-gall of the peach has, 
according to Dr. Neal's exceedingly useful 
pamphlet, been known to the white people 
of the South Atlantic and Gulf States of 
America since the earliest settlement of 
the country; and, according to the same 
authority, reliable agriculturists state that 
the disease is indigenous there, they having 
seen it in places where neither trees nor 
plants had ever been introduced from 
other sections. The disease is now known 
to occur in North America on a belt of 
land 150 miles wide, extending from Texas 
along the Gulf of Mexico and Atlantic 
coast northward to the January isothermal 
of 50° Eah. According to the best testi- 
mony yetobtained, the peach-tree formerly 
grew on this area with no other disease 
than the borer, except in damp localities ; 
while now in many places, owing to the 

prevalence of root-gall, the trees that do well are the exception. This fact 
ahows how the disease has spread, or at least increased, and should serve as 
a warning to Australians. 



Fig. 51.— Gall- worms, taken in different 
stages, from the interior of a potato, 
i, young worm ; n, female becoming 
gravid : tit, full-grown fertile female ; 
iv, eggs in two first stages of seg~ 
mentation ; v, vulva. I, n, and m 
are magnified 25 times; iv is mag- 
nified 100 times. 



238 


Letters on the Diseases of Plants. 


In the United States the plants that have been found to be attacked by 
Tylenchus arenarius of Neal, which is the same as the Australian worm, are 
as follows : — 

Badly affected . — Boots of cabbage, kale, potato, banana, radish, okra, pea, 
peanut, cow-pea, bean, squash, pumpkin, melon, cucumber, tomato, beet, 
plum, apricot, peach, almond, fig, English walnut, willow, gourd, bigonia, 
sunflower, amaranth, dahlia, koniga, iberis, coleus, achyranthes, purslane, 
sand-purslane, verbesina, worm-wood, Jerusalem-oak. 

Slightly affected . — Boots of cotton, egg-plant, pepper, spinach, cassava, 
maize, orange, grape, mulberry, walnut, pecan, hibiscus, ice-plant, parlor ivy, 
morning-glory, nolana, petunia, boussingaultia, spirea, flowering almond, 
buddleia, cape jessamine, shepherd’s purse, blackberry, dewberry, eupatoriura, 
cypress vine. 

These lists include the majority of the most useful food-plants, many 
ornamental plants, and a number of the commonest weeds. Among the latter, 
the roots of purslane, amaranth, Jerusalem-oak, and worm-wood harbour the 
greatest number of worms. 

The extent of the damage done by gall-worms is difficult to estimate. 
Much land in Europe has become so badly infested that certain crops — for 
example, sugar-beet — have had to be abandoned altogether. Not a beet-root 
will mature. The plants break the ground, languish a few weeks, and then 
die. Since time immemorial, crops of various kinds have died suddenly — 
so suddenly, Dr. Neal remarks, as to justify the expression, “ Btruck by 
lightning.” The unknown cause in some such cases has probably been the 
gall- worm. Many an agricultural or horticultural failure attributed to the 
use of improper fertiliser, to poor soil, or wrong cultivation, has been due to 
this insidious foe attacking the very fountain-head of vegetation. Were it 
possible to sum up in pounds, shillings, and pence the damage done by 
gall-worms, the total would probably amount to a fortune for a nation. 

Remedies. 

All that can be done in combating root-gall must be directed toward 
prevention. Once the gall-worm gains access to the roots, tho game is up. 
A leaf-destroying pest may be dealt with even after its attack has made some 
progress, but thus far, at least, roots and rootlets are inaccessible except at the 
expense of the life of the plant. Hence it follows that all rational remedies 
for root-gall must be directed either toward ridding the soil of tho gall- 
worms, or toward putting such obstacles in their way, or so reducing their 
number, as to render their ravages bearable. These ends have been sought 
in various ways. 

1. By the use of some chemical, preferably a fertilizer, which will 

destroy the free-living larva*. 

2. By the selection of varieties not subject to root-gall. 

3. By trapping the worms and thus removing them mechanically from 

the soil. 

I shall consider the last of these methods first. 

1. Trapping . — It consists in actually capturing the worms and then killing 
them by hand or by machinery. How to capture a foe numbering millions 
and doubly masked by being invisible and being hidden away underground 
might well seep a puzzling question. How it was answered constitutes one 
Of the interesting passages in the history of applied science. The gall-worm 
of the sugar-beet had lon^ been known to he one of the worst pests of that 
crop. Yarious investigations were made and various remedies tried by those 
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interested in tlie sugar-beet industry, but to little purpose. Year by year 
the pest grew worse, — more and more land had annually to be abandoned by 
the beet-grower. At this point the philosophical faculty of the University 
at Leipzig offered a prize for the best investigation of the cause of the 
Bubenmiidigkeit. The prize was awarded 
to Strubell for an investigation whose 
results are detailed on page 170, Yol. I of 
the Agricultural Gazette of N.S.W., under ( / A J 

the head of T. schaclitii. \J\ it | J/JJ 

Professor Kiihn, making Strubell’s in- fyfjy 

vestigations the basis of his reasoning, 
now devised a plan for trapping the 
larva). Noting that, according to Stru- 

bell’s investigations, the larva? on enter- \\ 

ing the young beet plant became mature 

in about five or six weeks, lie pre- \ : fy^'yu v* 

dieted that if the plants were pulled - lr| 

at the end of four weeks, the worms IL V— /oY jt-f 

in them would die without producing a f ° M 

new brood. It will be seen that Pro- r TTwi M 

fessor Kuhn’s plan was based on a 7 y w ? ; y 

careful perusal of the life-history -of the / 

Tylenchus. Tf the plant should be al- '/fy V i / 

lowed to remain five weeks before //j P\\f\) , 

being pulled, the worms would, it is i f a ' xl \ 

true, be killed, but not so the eggs which L 7 \x) 

in Jive weeks the females would have yf \Ai\ J 

produced. These eggs would ultimately v ^ 

hatch and the peat continue. But after Fiff . 5 „_ Male pill . worm , ,, mature 
precisely four weeks, even the oldest male, x«55 ; u, bond of same, x 450 ■. 
worms iu the roots would not yet have 

produced eggs, and, being at that time tudmai sections, x 350 ; vi, lateral 

1 .. , OCT . 1 i p 1 • ,1 ■ ami ventral view of tail, x - 2 o: ». 

motionless sacs, incapable ot boring their spear; i>, bulbs; /, intestine; » z. 

Way OUt, must perish from Starvation if spermatozoa; c, culiculit; r, vhs 

. * . 5 * -i-iiT -¥ deferens ; «, eml of ejaeulatory *luct ; 

the host-plant should suddenly die. Ill ps, penes or macula ; a, anus' 
other words, Kiihn proposed to make traps 

of the young plants, and naturally chose such plants as are loved best by 
the worms. Sugar-beet was selected as the plant likely to entrap the 


greatest numbers. 

The result of the experiments based upon Kuhn’s plans was a brilliant one. 
A piece of ground, so badly infested as to be useless to the sugar-beet growler, 
was sown with sugar-beet. After four weeks the plants were pulled, and 
another lot of seed sown. The experiment was repeated a third time, if 
necessary, and it was then found that the pest was controlled. The time 
occupied was about three months. The plants whose roots were used as 
traps could be turned to account as fodder or fertiliser, so that the twelve 
weeks were not a dead loss. In Kuhn’s first experiments the plants were 


pulled by hand. That operation was expensive, and led to a trial of ploughing 
up the trap-roots, and this plan was found to answer almost equally as well. 

It is beforehand to be supposed that the Australian gall- worm may be 
trapped in the same way as T. schaclitii , but the time required for its develop- 
ment is not yet accurately known. I have no data for giving the precise 
length of time required for the larvae to mature in roots. The most I can 
say is that it is probably less than that required by the sugar-beet gall-worm. 



240 


Letters on the Diseases of Plants. 


Consequently, in any trial of Kuhn’s remedy in dealing with the Australian 
gali-worm, it will be best, in the present state of our knowledge, to keep 
well within his limits and allow (say) three weeks before ploughing up the 
trap-roots. Mangels will make the best trap-root, and they should be sown 
thickly. Cow peas may also be tried. 

2. Gall-proof Varieties. — Dr. Neal recommends, as a practically gall-proof 
stock for the orange, the hardy bitter-sweet or sour species, and, with some 
qualification, Citrus trifoliata, and the Japanese Unshin, or Satsuma; as a 
nearly gall-proof stock for the peach, seedling American wild plum or one 
of the Japanese plums Kelsey, Satsuma, or Ogru; as a stock for grapes 
perhaps the cordifolia or vulpina races. Eor other plants subject to root- 
gall he found no resistant stocks. 

Fire is a powerful destructive agent which may, in certain cases, be 
brought into play in combating root-gall. The larv® of the gall-worm infest 
the soil to a depth of at least 2 feet, but by far the greater number are 



Fig. 53.— Mouitiiur larva of a gall-worm, 
x 100; c, old skin; s, spear; v, 
ventral gland that emptied through 
the pore p ; b, median bulb ; o, rudi- 
mentary sexual organ. 



Fig. 51.— Neck and head of a gall- worm, 
x 200; *, spear; b, median bulb; p, 
excretory por„\ 


found within a few inches of the surface. The heat of a large fire will 
penetrate to this depth in sufficient degree to destroy life. This fact may 
oe applied in setting out those trees particularly subject to root-gall, such as 
the peach, apricot, almond, plum, and fig. Nothing short of a large fire, 
lasting several hours, will kill the worms. The tree must be set in the midst 
of the burnt area, and no soil or fertilizer used except such as is known to 
be free from gall- worms. 

3. Use of destructive chemicals. — Experiments looking towards the use of 
some fertiliser or chemical destructive to gall-worms have been made, and 
the results may be summed up as on the whole negative. No thorough- 
going chemical remedy for Eiibenmudigkeit has ever been discovered, 
although multitudes have been tried. Similar negative results were obtained 
by Dr. Neal in the case of his 1\ arenarim. Still the results are interesting, as 
pointing out what positively wi 11 not succeed; furthermore, they may be 
made the basis of plans for further trials. 

Of all the vermicides yet tried, ligie receives the highest commendation. 
It must be used in large quantities to bo effective. (The same is true of the 
muriates and sulphates of potash and ammonium.) One to two tons of lime 
to the acre, applied, not all at once, but part in June and the remainder in 
October or November, may be recommended. The result is the destruction 
of a large number of worms ; but many eggs, protected by the tissues in which 
they are being incubated, doubtless escape destruction, and lire to propagate 
the disease. I have noticed that when the disease is combated with 
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chemicals, the method has been in all cases drastic, the attempt being to kill 
all the worms at one fell swoop. Possibly a homoeopathic treatment would be 
more fatal. It is easy to believe that many of the experiments which have 
been tried were in reality effective so far as they went, although pronounced 
unsuccessful because the disease reappeared. My experiments have already 
shown that the period occupied by the development of the egg of Aus- 
tralian gall-worm may possibly extend over two months or more. While yet 
in the egg, the young worm is protected by the shell ; and this protection is 
a good one. The shells of nematode eggs (as well as the skin of the larva 
when it is being cast) are comparatively impenetrable. Poisons which would 
at other stages of life be fatal, can therefore be withstood by embryos and 
moulting larva?. I may support these statements, which are based on my own 
observations and experiments,* by the remark that the eggs develop in the very 
midst of decaying matter. The roots attacked by the disease die and decay, 
thus giving rise to chemicals of considerable strength and activity. Yet the 
eggs develop unharmed — quite likely, on account of the impenetrability of 
their shells. Now, suppose in some of the numerous experiments that have 
been made, all or most of the larva? actually in the soil and unprotected were 
killed by the poison used. It is plain that the remedy was a good one, thus far ; 
yet, if the eggs and moulting larva? escaped destruction, because protected 
by their coverings, they would give rise to galls in the course of a few weeks 
or months, aud the experiment would be pronounced a failure. I therefore 
repeat my suggestion that perhaps a more gradual and longer-continued 
treatment would be successful witlasome of the chemicals already tried and 
pronounced ineffective. Among those tried are kerosene emulsion ; various 
solutions of arsenic; bisulphide of carbon ; carbolic acid; the sulphates of 
ammonium, potash and iron ; the sulphite, sulphide, and muriate of potash ; 
hyposulphite of soda ; tobacco dust. 

4. Frost.— Dr. Neal says that if in places where the soil is frozen to some 
little depth each year the ground be ploughed at times during the cold season, 
it is reasonable to suppose that great destruction of the gall-worms will 
ensue. I know of no experiments demonstrating that the worms will not 
revive from the effects of low temperature, as they certainly will from those 
of long continued dryness. 

5. brainage . — It has long been known that drainage has an important 
bearing on the spread of T. devastatrix. Currents of water on or beneath the 
surface of the soil will pick up and transport small and light objects. Those 
objects of least specific gravity are most subject to the transporting power of 
water. Of all the constituents of the soil, none probably are more likely to 
be thus moved from place to place than minute organisms such as the eggs 
and larvae of gall-worms ; hence the great importance of drainage in connec- 
tion with root-gall, as well os with the ravages of T . devastatrix . By a good 
system of surface drainage, surface-water may be so controlled as to spread the 
disease as little as possible. It is needless to go into particulars, as any farmer 
can easily devise a system of drains suited to his individual case. This 
matter must not, however, be overlooked by anyone whose land is infested. 
It is certain that w r ater is one of the chief agents in the spread of root-gall. 

0. Famine. — Famine is as destructive to gall-worms as to other animals, and 
there is not the slightest doubt that land kept quite clear of vegetation will, 
in time, become disinfected — the worms dying of starvation. How long a 
time would be required is unknown ; probably more than a year. It is not 


* For instance, I have observed that species which under ordinary circumstances are 
instantly killed by osmic acid may withstand the acid for an hoar when moulting. 
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likely that land will be given up for such a length of time, especially when it 
is remembered that it must be kept clear of vegetation at considerable 
expense ; but the fact that the worms may be starved out utterly, leads to 
the question whether or not, by a proper rotation of crops, they may not 
become so reduced by partial starvation as to become comparatively harmless. 

The gall- worm evil, like most evils, is endurable so long as it does not 
become too great. It is only when the soil swarms with larvae that serious 
damage is effected. Now, certain crops — for instance, maize and the cereals 
generally — are but little affected by root-gall. If land badly infested be 
planted with maize, it is reasonable to suppose that the effect will be much 
the same as if it stood idle and bare ; but it is impossible as yet to say 
what value this method may have. Of courso, this plan contemplates keeping 
the land absolutely free of weeds while it is bearing maize. The tough root 
of maize is not easily penetrated by the worms, and, finding no other plant 
to feed upon, they must, it would seein, of necessity starve. 

7. Use of non-infected Soil . — When trees are to be set in infocted land they 
may be filled in with earth taken from a depth of at least 2 feet. Such 
earth is practically free from gall-worms, and, if mixed with Borne artificial 
fertiliser known to be also free from them, will be found to answer the 
purpose well. This is a method recommended by Dr. Neal, though he cautions 
the gardener to beware using too much nitrogenous fertiliser, saying the 
vigorous growth thereby promoted is unusually subject to root-gall, because 
the root tissues are tender and therefore easily penetrated by the worms. 

8. Artificial Barriers . — Another precaution which is of service in protect- 
ing young trees from root-gall is the use of artificial subterranean barriers. 
Having sterilised a spot of ground for a tree by means of fire, or by the 
substitution of uninfected subsoil, it becomes a question whether this now 
uninfested spot cannot in future be kept free from gall-worms, oven though 
the surrounding land be infested. A means towards this end is the placing 
in the soil of a barrier or obstruction all around each tree, at a distance of 
(say) 2 feet from it. The barrier may be of staves placed close together in 
a circle, or, better, of old scraps of iron, such as old kerosene tins or old 
galvanised sheet-iron. Bark is an excellent and cheap material for the 
purpose. The barrier should be vertical, or Blope from the tree so as to 
leave room for unobstructed root-growth. The purpose of such a barrier is 
evident at once. It prevents to a certain extent the entrance of worms from 
the outside infested soil. It will be effective in proportion as it is tight. 
Staves would therefore be less effective than old tin or iron in moderately 
large pieces. The latter, however, are much less likely to be at hand in 
sufficient quantity. Bark is probably about as available as any material. 
The pieces of bark should overlap each other. Of whatever material the 
barrier is made it should extend from a little above the surface of the soil 
downward at least 18 inches — better, 2 feet. Such an obstruction will, even 
if made of wood or bark, which will decay in the course of a few years, 
protect the young tree until it has attained considerable size and sent its 
roots deep into the ground. After that it is comparatively safe. Old trees 
with tough roots sinking deep into the ground suffer but little from the 
gall-worm. 

Of course these barriers, even if watertight, will not prevent the entrance 
of the gall-worms spattered into the enclosed area during rains, or blown in 
as dust in dry weather. This fact points towards the usefulness of a mulch 
(uninfested, of course). 

How does the root- gall spread, and at what rate ? The disease will spread 
from a centre of infection at the rate of a few rods each year. In such 
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cases its progress is through the soil, and may be marked by its effects on 
roots. But infection does not always occur in this manner. During a spell 
of dry weather the eggs and dried up larvae exposed on the surface of 
cultivated ground may be whirled aloft by the wind and scattered for miles 
over adjacent territory. The disease may thus unseen spread by leaps, 
making itself felt however in tlio new localities only after some years have 
elapsed, and the worms have become abundant by natural increase from the 
few eggs or larvae deposited by the wind. These facts indicate sufficiently 
the rate at which root-gall may spread. The facts and rate are much the 
same as for T. devastatrix. 

The different modes by which the disease may pass from one piece of land 
to another deserve careful consideration, for upon them are based a number 
of useful precautions. Some of these modes have already been mentioned 
incidentally, but the importance of the subject will justify dwelling upon 
them at greater length, even at the risk of some repetition. The migrations 
due to the animal’s own muscular powers are not rapid or groat. In fact 
they are so slight that I think it may be questionable whether they would 
account for any but the very slowest spread of tho disease. Even when the 
worms pass from plant to plant in the same paddock it is questionable 
whether the movement is not due to transportation by some of the numerous 
agencies constantly at work in their neighbourhood. Almost everything 
that moves either in or upon the soil may transport the minute eggs and 
larva) of gall-worms. Air, water, animals are all agents in disseminating the 
disease. The manner in which winds may act has already been alluded to, 
and some precautions, such as mulching, suggested. Under the head of 
drainage we have seen how necessary it is in combating root-gall to have an 
eye to the surface currents which during rains may pick the disease up as it 
wero, and deposit it in mass elsewhere. The action of subterranean water 
has also been lightly touched upon. The general lay of the land determines 
largely the nature and direction of the currents in tho soil. These doubtless 
have something to do with the spread of the disease. Here very little can 
be suggested beyond a proper system of drainage. 

One set of agencies in the spread of root-gall, and a most important one 
too, has not yet received consideration. I refer to other animals. Insects, 
earth-worms, birds, domestic animals, man himself, are all factors in the life 
history of tho gall-worm. Let the farmer who is fresh from cultivating his 
infested paddock show mo his boot, and tho chances are that I shall be 
able to remove from it small clumps of earth containing larva) of the gall- 
worm. The hoofs of his horses are in a similar condition. If the weather 
is damp, it only needs a gun to demonstrate that even the feet of the magpie 
that followed the plough repeat on a smaller scale the same conditions. The 
insect that burrows in the ground and brings to the surface subterranean 
material is active in aiding the gall-worm in finding new pastures. The egg 
or larva leaves the mandibles of the insect only to be seized up by the wind, 
or be pressed with other matter into some crevice in boot or hoof, and thus, 
it may be, travel miles before being again set down. This is far from being 
a fancy sketch ; every statement rests on the most unimpeachable observation. 
Even the hands when soiled from field work may carry enough material to 
start a thriving colony of gall-worms. It only needs to be washed off, and 
thrown with the water around roots of some favourite plant (to help it along, 
poor thing !), to form a nucleus for a new infested area. But enough has 
been said on this head to put those interested on their guard. The thorough 
cleansing of boots and hoofs before passing from infested to uninfested land 
is too obvious a precaution to need mentioning. There could be no more 
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appropriate closing statement to this section than that of the general 
principle that whatever moves and comes into contact with the eggs and 
lame of gall-worms is likely to afford them the means of finding new victims. 

In addition to the foregoing, I would caution agriculturists , seedsmen, and 
nurserymen against rearing , buying , or selling trees , plants , or tubers which 
show any swelling on the roots , except such as are icell known to be natural 
to them. 1 know of a case where this worm was introduced in seed potatoes, 
and I am confident that this is one of the common ways that this pest travels 
en masse from one district to another. Picture some poor fellow struggling 
to make for himself and a family a living out of the land. Deciding to try 

E otatoes, he unknowingly secures a lot of seed infested with the gall-worm, 
►ear in mind that it is not uncommon for a potato to contain more than ten 



Tig. 55.- A potato deformed by gall -worms. All the numerous lumps on the surface of the 
potato are caused by the gall- worms. This potato contained on a moderate estimate 
at least 10,000 eggs and worms. 


thousand worms. Look at this ugly specimen ! Every knob on its surface 
contains hundreds of worms ! These he unsuspectingly plants, and (woe is 
B© !) his land is permanently infested. After that, almost any crop he may 
try to raise will be more or less handicapped, and possibly mined, as I have 
seen, and others can testify. Closely scrutinise the roots of all the plants or 
tom* you buy, and unhesitatingly refuse any that show galls. 
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VIII. Diseases or the Grape. 

Ojditjm is a disease well known to attack grapes at a time when they are as 
large as small marbles. That it may in some cases attack the fruit soon after 
it sets is not so well known. The accompanying figure shows a bunch of some 
grapes that set late, and so far as I could make out, were blighted at an early 
stage by oidium. There had been no climatic or other known hindrance to 



Fig. 56.— Bunch of grapes attacked by the disease oidium. a, Berries with skin shrivelled 
by the disease ; o, small berries also attacked by the disease ; c, a berry still com* 
paratively healthy. 

development, and, moreover, the smaller berries were attacked by the fungus. 
This observation leads one to question whether we begin early enough in the 
season to apply our flowers of sulphur, the well known remedy for this disease. 
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IX. Disease of the Onion. 

The flower cluster of the common onion is subject to the attacks of a disease 
that, though not identical with the black-rot of the tomato, is, at any rate^ 
caused by a fungus nearly related to that causing black-rot, so similar that 



Pig. 57.— A disease found attacking the inflorescence 
of the onion, a, Healthy flowers ; b, diseased and 
dead flowers. This disease shows itself by 
blackening and shrivelling the flowers so that 
they do not set. The cause of the trouble is a 
fungus similar in appearance to that causing the 
well-known black -rot of the tomato. The spores 
of the fungus are shown in Fig. 58. There appears 
to be two species here concerned, though but one 
is abundant. 


Fig. 58.— Spores of the fungus 
causing the onion disease 
shown in Fig. 57. The two 
upper left-hand spores are 
of a second species. The 
remainder appear to lie 
those of Cladosporium 
herbarium , . 


I have felt justified in recommending remedial measures of a nature similar 
to those adopted for this latter disease. See Vol. V, p. 386. The nature of 
the onion disease is set forth graphically in the illustrations. 


X. Timber Diseases. 

Evert year brings me a number of inquiries as to the cause of the death of 
the whole or parts of trees, generally fruit-trees, under peculiar circum- 
stances, such as the absence of any apparent cause, or, at least, adequate 
cause. Sometimes the deaths are sudden, sometimes not ; but in most such 
cases the diseaee has not been prolonged. These cases must not be con- 
founded with death from lack ot nourishment or care, or from old age. A 
tree in good soil, and hitherto vigorous, suddenly sickens and dies, or perhaps 
manages to hold out for a season or two and then dies ; such is the typical 
case to which I refer. 

In such instances we at once suspect one of two causes, namely, insects 
boring in the wood, or the presence of some timber-rotting fungus. 

In the former case the death of the tree or branch is often sudden. The 
leaves wilt, dry up, and turn brown, as if a fire had scorched them, the whole 
operation sometimes occupying only a few days. If a limb be cut away and 
split up* the boring insects are usually disclosed. Their holes may aim 
mmilj be seen on the surface. (See Fig. 50, front tree.) 




Fig*. 59.— Peach trees suffering from the attacks of boring insects (cherry tree borer) and timber-rotting 
fungi. The front tree has been killed by the borers, whose holes can be seen where the bark has 
fallen off. The back trees show toadstools and bracket fungi near the base, 
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In the second case the death of the tree is usually slower, and the cause is 
commonly more hidden from sight. The wood of the dead tree, however, on 
being examined carefully, or compared with healthy wood of the same kind, 
exhibits the peculiarities well known to timber merchants and carpenters 
under the name of dry-rot . The diseased wood is softer and more brittle 
than sound wood, and differs also in colour, and finally becomes punk and 
falls to pieces. This deterioration is due to the presence among the fibres of 
the wood of the hyphae or vegetative organs or a fungus whose fruit may 
sometimes be seen either growing out from the bark in the form of “ shelves” 
or ‘‘brackets,” or in the form of toad-stools near the base of the tree. 
Strange as it may seem, the microscopic “ roots,” as we may almost call the 
vegetative organs of these fungi, penetrate long distances into the solid wood 
of the tree, where, by gradually absorbing and changing the substance of the 
cells of the wood, they weaken it and give rise to the well-known appearance 
of dry-rot. The death of the whole or part of the tree follows as a matter 
of course. (See hack trees in Fig. 59.) 

Both these conditions may occur in the same tree, and it is therefore well 
to give as clear an idea as possible of the external appearance due to each of 
these diseases. The plate opposite (Fig. 59) gives a very good idea indeed of 
the whole matter. The insect attacking the peach-trees represented is the 
notorious cherry-tree borer, and is the larva of a night-flying moth, while the 
trunks of the back trees are represented as attacked by both Polyporus 
(bracket-fungus) and Agaricus (mushroom). The material for this illustra- 
tion I obtained through the kindness of Mr. Devlin, of Estella, Wagga Wagga. 

Remedies. 

1. Trees dead or dying from either of these causes should be burnt. If 
there is reason to attribute the death to dry-rot fungi, the stump and main 
roots should also be destroyed by fire and the ground treated with quick- 
lime. 

2. Keep the place free from rotting and decayed timber. Such only forms 
a nidus, from which spring the spores of the dry-rot fungi. 

3. Where timber-rot is prevalent, take the precaution to disinfect with tar 
the wounds on trees, either those caused accidentally or by pruning. In 
pruning be careful to use sharp tools, and to use them skilfully, and cut off 
the limbs close to the trunk or main branch that bears them, the idea being 
to give the tree a good chance to heal the wound as rapidly as possible. 
(See Fig. 23, p. 222.) 

4. Remove superfluous bark, and whitewash the trunk and main branches. 
(See p. 222.) 

5. Where a wound fails to heal over, and becomes a sore, cut away the 
wood as directed for Mai di Gorna of citrus-trees. (See p. 229.) 

0. Look out that the drainage is good. This is a most important precaution 
against timber-destroying fungi. Damp, ill- drained forest is their natural 
home. 

7. As regards the remedies for borers, it is necessary to point out that 
they a>re, for the most part, totally different to the preceding ones, directed, 
as they are, against an insect instead of a fungus. It is when I observe 
remedies for fungi being applied to trees suffering from borers, and vice versa, 
that I realise how necessary it is to point out the possibility of being deceived 
as to the nature of diseases through resemblances such as have been described 
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in the preceding paragraphs. 


It is a waste of money and energy to apply 
the wrong remedies. It 
would be of little use, 
for instance, to apply 
fungicides to trees at- 
tacked alone by the 
cherry-tree borer, as in 
the case of the front 
tree in Fig. 59. On the 
other hand, where the 
trees are attacked by 
dry-rot fungi, it would 
be of little service to — 

1. Remove from the 
vicinity of the or- 
chard, unless they 
are serving Borne 
useful purpose, all 
sheoak, wattle, and 
other native trees 
that harbour the 
cherry-tree borer. 

2. Spray the tree with 
tar-water, or some 
other substance 
that will be so of- 
fensive to the fe- 
male moth that she 
will decline to lay 
her eggs there. 

3. Remove loose bark, 
and whitewash the 
trunk and main 
branches. 

4. Squirt or otherwise 
insert into all holes 
and crevices to be 
found, such liquids 
as kerosene emul- 
sion or phenyl. 

5. Set lighted lanterns 
at night, in the pro- 
per season, ana so 
arranged that the 
attracted and dazed 
moths will fly 
against rags and 
dangling strings 
soaked in kerosene, 
or against some 
very sticky sur- 
face, — 

for these remedies would be of little or no service against the dry-rot fungi, 
although effective as against the cherry-tree borer. 



Pig, 60.— A garicus melleus, one of the Mushrooms whose myceli um 
causes the decay of trees. After Hartig. 
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XI. Preparation and Use op the Bordeaux Mixture. 

1. Preparation. 

Whebe the Bordeaux mixture is in rather constant use it is a very good 
plan to keep its two constituent parts in solution, so as to he able to make 
fresh mixture expeditiously whenever it is required. The following sug- 
gestions will be helpful to this end : — ° 

Sulphate of Copper Solution. — Pill a wooden upended cask nearly full of 
water, putting in (say) 40 gallons of water. Hang in this cask, just under 
the surface of the water, 8 lb. of sulphate of copper, done up in a piece of 
sacking. On the morrow the copper sulphate will be found to have dissolved, 
so that each 5 gallons of the water will contain 1 lb. of copper sulphate. 
Cover it well, and mark the inside of the cask where the surface of the 
solution stands, so that if, when the cask is next examined, the solution has 
somewhat evaporated, the requisite amount of water can be added to make 
up the deficiency. This is a stock solution to be kept on hand, from which to 
make mixtures as required. 

Whitewash. — If quicklime be kept long in stock it “ air-slakes,” and this is 
undesirable, because the whitewash made from partly slaked lime is inferior. 
Adopt, therefore, tho mason’s plan of slaking a largo bulk of lime and 
keeping the whitewash in stock. Slake the lime in the usual way while it is 
still all good, i. <?., freshly burned and “ quick.” Make a rather thick white- 
wash, of smooth consistency, free from lumps. Store this in an iron tank or 
large cask. As soon as it is poured in it begins to settle, and in a day or 
two the top part will be found to bo quite clear. If the tank or cask be 
kept covered this subsided whitewash can be kept a long time, it being only 
necessary to keep the surface covered with water. Evaporation will take 
place and the deficiency thus created must be supplied by adding water from 
time to time. This is the second stock solution from which to make mixtures 
as required. 

With regard to the first of these stock solutions the copper sulphate 
solution, I would remark that it is a matter of no particular consequence 
how much copper sulphate is dissolved so long as the amount is known. 
Thus if the orehardist prefers to make a stronger solution by dissolving 
40 lb. of copper sulphate in 40 gallons of w r ater, there is not the slightest 
objection, in fact there is some advantage, inasmuch as the solution will occupy 
a smaller space for a given quantity of the copper sulphate. The main point 
is to know how much hi/ xceight of the copper sulphate there is in each gallon 
of the stock solution when it is made. 

Bordeaux mixture. — To make up a mixture from tho two stock solutions 
proceed as follows : First decide what strength of Bordeaux mixture is 
to he made. Suppose it is decided to make a mixture that shall contain 
3 lb. of copper sulphate to each 40 gallons of mixture, and the stock 
solution of bluestone contains 1 lb. of bluestone in each gallon of water. 
Take 3 gallons of the stock solution of bluestone (which of course will 
contain 3 pounds of the sulphate) and dilute it to about 20 gallons. 
Stir up the settled whitewash with a paddle until a smooth thin whitewash 
can be dipped out. Dilute this with water, making sure, however, not to 
dilute it so much that more than about 10 gallons will be required to 
combine with or neutralise the 20 gallons of copper sulphate solution. 
This is something that has to be learned by practice, but it is easily learned. 
Strain the whitewash if necessary, in order to remove lumps, but it ought 
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not to be necessary. Now add the whitewash slowly to the sulphate solution 
until the latter is neutralised, which can easily be ascertained by testing the 
mixture with a solution of ferrocyanide of potassium, a yellow crystalline salt 
.to be had of any chemist. Buy sixpenny-worth — it will last a long time. 
Dissolve the six penny-worth of ferrocyanide of potassium in a tumbler of 
water and place it in a bottle. It will keep ; be careful with it, however, as 
it is very poisonous if taken internally. The solution, if properly made, will 
be light straw-colourod. 

To test the Bordeaux mixture so as to find out when sufficient lime has been 
added to the 10 gallons of copper sulphate solution, take a drop of the mixture 
on your finger and daub it on to a board, or better, a bit of white paper, and 
add a drop of the ferrocyanide solution with a finger of the other hand. If 
you have not added sufficient whitewash, the ferrocyanide will produce at 
once a red colour. Keep adding whitewash until the rerrocyanide just fails to 
produce at once or after a few moments a decided red colour. When that 
point is reached the copper sulphate is exactly saturated or neutralised by 
the lime of the whitewash. This is a better test than sticking in a knife- 
blade, — quicker and more decisive, and more accurate. 

When the copper sulphate is just saturated you have a choice of adding 
more lime or not. In my opinion, for most purposes it is desirable to add 
as much lime again as has been added to secure the above test. But the addition 
of too much lime is not desirable, because you may by this means so dilute 
or cover up the copper compound as to render it ineffective. 

It will be seen that in saturating the copper sulphate solution with white- 
wash, it is necessary to keep note of how much whitewash is added. 
This is done by the use of a quart measure. If no account is kept it will be 
impossible to tell how much additional whitewash to add. 

The knife-blade test referred to above consists in thrusting a clean knife- 
blade or other piece of polished iron or steel into the mixture that is being 
made. If a deposit of copper forms on the iron after a minute or two, the 
sulphate of copper is not yet neutralised, and more whitewash needs to be 
added. This test is by no means so sure, or quick, or accurate as that with 
ferrocyanide of potassium, but it has the advantage of being nearly always 
readily applied. 

Should too much whitewash be by accident added, so that on the first 
trial neither of the above tests (copper on the knife-blade or red colour with 
the ferrocyanide) can be secured, either of two methods can be followed — 

1. Throw the mixture away and start again. 

2. Add more copper sulphate solution until a red colour just begins to 

appear. 

In this latter case, however, it will be essential to know just how much 
extra sulphate solution is added, so as to know how much to make the 
mixture up to finally. 

It will probably be best for the beginner to begin in a small way, and if 
he overshoots the test, throw the mixture away and try again. All the 
difficulties (and even these are slight) are in learning how ; once learned, 
this method of preparing the mixture is as easy as any — in fact, considerably 
easier. 

We will suppose, however, that no accident has occurred, so that the 10 
gallons of sulphate solution have been properly neutralised with whitewash, 
and that then as much again whitewash has been added. It now only remains 
to add water until the whole mixture is made up to 40 gallons, and we 
have a properly-made Bordeaux mixture containing in every 40 gallons just 
8 lb. of sulphate of copper. 
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The advantages of this method of preparing the mixture are — 

1. Expedition, It is the quickest way where the mixture is regularly 

used and is required from time to time through the season. 

2. It is accurate. It does away with the uncertainty always connected 

with the strength of commercial quicklime. 

3. It is the most economical way. No lime is wasted. 

4. The resulting mixture will always be the same , and there will be no 

risk of “ burning ” the plants by spraying with a mixture too strong, 
or wasting time applying a mixture that is too weak to do any 
good. Both these mistakes are too common, and will account for 
the failures that are from time to time reported to me. Bear in 
mind that there is no doubt about the efficacy of this mixture in the 
cases where properly qualified men recommend it. All the failures, 
and I am glad to say they arc comparatively few, arise from ignor- 
ance of how to make or apply the mixture. 

5. Finally, the making of themixturo from dilute solutions gives a finer 

precipitate, which is more easily kept in suspension, and is less 
liable to cloy the nozzle. Perhaps this ought to be made a little 
plainer. I will therefore put it this way : If 1 lb. of sulphate of 
copper dissolved in 10 gallons of water be neutralised by 1 lb. 
of quicklime in 10 gallons of water, the precipitate will bo finer 
than if 1 lb. of sulphate of copper dissolved in 1 gallon of water 
be neutralised with 1 lb. of quicklime dissolved in 1 gallon of 
water, — even though afterwards the latter mixture be made up 
to 20 gallons, which is the same bulk as the first when finished ; 
and, of course, if the precipitate is finer it will gno correspondingly 
less difficulty in the application. 


2. Compound Mixtures. 

I now come to the question of mixing two of the different liquids used 
to combat insects and fungi. This is a matter that brings letters of inquiry 
from time to time. Suppose, for instance, there is no chemical reason why 
Bordeaux mixture, a fungicide, and the resin-soda compound, an insecticide, 
may not be mixed. Suppose, as is actually the case, that when those two 
liquids are mixed, each retains all its chemical properties, would it not be a 
saving to mix the two and apply both at once, and thus with one coup attack 
both insect and fungus pests P This is the question that has been pro- 
pounded to me more than once, and has cropped up also in other parts of 
the world. This particular question, put by an inquirer, has been answered 
as follows: — 

“ You are quite right as to the weakening of each mixture by the other, 
which could, however, be compensated for by doubling the strength of each. 
The advisability or otherwise of using the two mixtures together is not yet 
fully settled by experimenters. To me the probability in this particular 
case (Bordeaux and resin-soap) seems to bo that experiment will show the 
mixture to bo inadvisable, (i) because the Bordeaux will be clotted into a 
more insoluble state by the resin compound, and (2) because the resin 
compound (which, as you know, acts partly by “ sealing in ” the scales and 
thus smothering them) will be converted into a less perfect varnish bv the 
lime and copper compounds. Two separate sprayings, on tho other hand, 
even supposing them to be different mixtures, will be high in effectiveness 


252 


Letters on the Diseases of Plants. 


for reasons set forth in the enclosed pamphlet, which has hardly even yet 
been comprehended by experts themselves.* 

“ To follow either of these, however, at once by the other will be a less 
effective way than to use them alternately at intervals of a few days. If 
you wish to use both on the same day, something must be sacrificed. That 
sprayed on first will have the best chance of doing good, and hence you 
must be guided by your particular circumstances; and if the trees are 
suffering most from insects use the resin compound first, while if they are 
suffering most from fungi use the Bordeaux first.” 

This answer is not meant to deny the possibility, or even the probability, 
that a first-class combined insecticide and fungicide may yet be discovered; 
it is merely an opinion based on experience with the two mixtures mentioned. 
It is w'ell known, for instance, that Paris Green, applied to apple-trees, acts 
both as a fungicide on apple scab and as an insecticide on the codlin moth, 
and even when mixed with Bordeaux mixture, still retains its poisonous pro- 
perties in an efficient degree. 


XII. Miscellaneous. 

1. Drying Fruit for Home Consumption. 

Most of the Colonial literature treats the drying of fruit in such a manner 
as to imply that the application of the fumes of burning sulphur and other 
chemical treatments are essential and necessary parts of tho operation. 
The following note to an inquirer throws light on a neglected phase of the 
question : — “ I w r ould like to add a few words about drying fruit for home 
consumption, as I understood you to say that was your object. You will 
notice in the book I lent you that a good deal is said about sulphuring 
and dipping in caustic solutions. Both these operations give a sample that 
markets better because it looks better, not because it actually is better. In 
fact both these operations introduce unwholesome elements into the dried 
fruit, and though it is to be admitted that the quantity is small, still it is 
there. Therefore, in drying for home consumption, I believe it wiser, and it 
is certainly cheaper, to omit these operations. A dark colour is not in itself 
unwholesome, and it cannot be disputed that the flavour of fruit properly 
dried without either of the above processes is superior to that obtained by 
their use. This advantage (for home consumption) more than counter- 
balances any darkness of colour. Drying for the market is different — more’s 
the pity. There you must suit customers or fail in the business.” 

* Dialogue concerning the manner in which a poisonous sj^ray docs its work in prevent- 
ing or checking blight. 8 pages, with 8 original illustrations in the text. Agricultural 
Gazette , Sydney, 1891, 
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Forest Moths that have become Orchard and 
Garden Pests. 


By WALTER W. FROGGATT, 

Government Entomologist. 

The Australian Silkworm Moth ( Ant her a ea eucalypti , Scott). 

This fine moth is very common about Sydney, and has a wide range over 
the other colonies. The caterpillars feed upon the foliage of the eucalypts 
in their native state, and though they devour all kinds they seem to prefer 
that of the bloodwood ( Eucalyptus covymhostt) in this neighbourhood. 
During the last few years they have taken to feed upon the somewhat 
similar aromatic foliage of the graceful pepper-tree ( Schinus molle ), which, 
introduced from South America, is so largely grown in our gardens and 
streets as an ornamental shade-tree. 

The genus to which this moth belongs has a wide range, different species 
being found in Africa, Madagascar, India, Ceylon, Assam, Java, and Aus- 
tralia. Among these, the Japanese silkworm moth ( Anthraea yamma-mai) 
is the best known, a coarse but very strong silk being produced from its 
cocoons. Four species are described from Australia besides this well-known 
one. The moths of this genus have a stout body, large wings marked with eye- 
like spots, and upon each side of the thorax are furnished with a stout hook 
sharp at the tip, which is used by the enclosed moth to cut its way out of 
the cocoon. Their legs are hairy, strong, and in the middle and posterior 
pair are armed with small spines on the tibia* ; the antennae are beautifully 
toothed, those of the male forming a delicate curved feather, tapering 
towards the tips ; that of the female moth is much longer and more slender. 

They are allied to the beautiful Atlas moths of India and China, which 
differ from them chiefly in the smaller body, the vitreous eye-spots oil the 
wings, and the prolongation of the extremity of their hind wings into spoon- 
shaped tails. One of these, the Ailanthus silkworm moth ( Atticus cynthia ), 
has been introduced, probably with its food-plant ( Ailanthus gla?tdulosa ), 
into New South Wales, and is frequently taken in the Sydney gardens. 

The Australian silkworm moth lays her eggs all over the bush in clusters of 
three or four creamy-white eggs flattened on the sides and rounded at the 
extremities. The full-grown caterpillars pupate in December. This brood 
produces fresh caterpillars which are full-grown and pupate in April; most 
of them remain in the chrysalis state through the winter. When first 
emerging from the eggs the littlo grubs are very dark-coloured, but by 
successive moults change to the beautiful dainty green tint of the full- 
grown larva>. Each segment is encircled with six erect red tubercules or 
rounded Bpines tipped with blue, and sending out a star-like tuft of 
yellow spines, which can be expanded or retracted, reminding one of little 
sea anemones. There is a stouter tubercle towards the tip of the abdomen ; 
the latter is produced into two strong claspers for clinging to the twig when 
feeding ; above the legs runs a parallel stripe of light-greenish yellow. 
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The full-grown female caterpillar measures about 5 inches in length, the 
male somewhat less. 

Though of such brilliant colours and large sizo, they harmonise so well 
with their surroundings that they are not casually noticed until their 
castings begin to accumulate under the tree, and its foliage begins to assume a 
ragged appearance. The caterpillar spins a large oval cocoon consisting of 
dark-brown silken strands closely matted together into a tough paper-like 
substance, smooth and shining in the interior, with the outer surface slightly 
roughened ; they are often very cunningly hidden away in some angle of 
the branches or along the rougher bark, though some of them seem to be 
very careless, fixing the cocoon to any slender twig. The enclosed chrysalid is 
short and stout, broad at the shoulders, and rounded at tho tip of the 
abdomen. 

Mr. Ernest Anderson, in a paper in tho Victorian Naturalist , 1894, gives 
a very interesting account of the manner in which the moth extracts itself 
from the stout cocoon. He noticed that when the moths first emerged, the 
curious sickle projections on the shoulders near the base of the fore wings 
were very prominent, but that as the wings dried and set those were hidden with 
the thick downy hairs from the shoulders. The moth, as soon as it escapes 
from the pupal skin, attaches itself to the top of the cocoon, and revolving 
round gradually cuts out a hole large enough to escape. This always takes 
several hours to accomplish, and anyone who has kept those cocoons to breed 
out the moths will have noticed the peculiar gnawing sound made by the 
moth long before she appears. 

The male moth is a good deal smaller and more slender in form than tho 
female, measuring a little over 4 inches across the wings, while the latter is 
often nearly 5 inches across the wings. 

They vary considerably in colour from light fawn to bright reddish brown, 
and in some rare cases almost red in tint ; a large peacock-eye in the centre 
of each wing — those upon tho hind pair being much more deeply ringed 
with black than the fore pair; along the front margin of the fore wings 
there is a stripe of greyish brown thickest on the shoulders and tapering 
out towards the middle of the wing; a transverse stripe beyond the 
shoulders, a parallel one passing across below tho eye-spots and crossing 
into the hind pair ; there is a little angular white mai’k on the front of the 
wing before the eve-spots, and the tip of the fore wings are blotched with 
dull carmine ; the hind wings have an irregular curved band across them 
behind the eye-spots, and the edges of both pair are marked with a slender 
dull yellow band. 

Miss Orrnerod in speaking about tho Eyed-hawk Moth in England says, 
<c it is objected to me by some of our entomologists that it is a pity to destroy 
the handsome and somewhat scarce insects,” and in regard to destroying the 
larvae of these fine moths I feel somewhat the same, but anything that 
becomes a nuisance must be kept in check and destroyed. 

A spraying with Paris Green lib. to 100 gallons of water would soon 
destroy them, and any stray ones could be picked by hand. 


The Banded Skipper ( Pamphila augiadcs Feeder .) 

Towards the end of last October, Mr. W. S. Campbell of this Department 
brought me several curious looking caterpillars with the information that 
they were numerous and very destructive to the foliage of some palm trees 
in his garden. 
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I am not aware that the life history of this species has been recorded, but 
find that an allied species Pamphila phineus , whose larvae feeds upon a 
native palm (Li vision in australis ), has been figured and described in Scott’s 
Australian Lepidoptera. The larva) measures about an inch in length, with 
a large circular narrow brownish yellow head, flattened in front with a dark 
brown line running round the summit, and a V-shaped mark above the jaws 
with a smaller spot in the centre of the same colour. The base of the thorax 
forms a slender neck, swelling out behind and forming a slender cylindrical 
body with the segmental divisions very slightly marked, the legs small, t ho 
prolegs short and broad, and the whole of a pale greenish-yellow colour. 

When full grown the larva) draws up the edges of the leaf and curving 
them round fixes them together with several stout silken strands, and pupates 
in this primitive cocoon. 

The chrysalid is light brown in colour, measures about an inch in length, 
slender and cylindrical, covered lightly with greyish hairs, and the abdominal 
segments distinctly marked, th anal one being ilattened and rounded at 
the tip. 

The butter-fly measures sixteen lines across the wings, the head and thorax 
very robust and the body tapering to the tip. The upper surface, eyes, and 
antennae are black, with the centre of both pair of wings and the edges of the 
hind pair richly marked with rich golden yellow; the head thickly covered 
with reddish brown down ; the down upon tho thorax is reddish brown on the 
sides, and yellowish green in the centre ; the abdomen is black, but thickly 
covered with golden yellow down ; the wdiole of the undersurface golden 
yellow slightly blotched with black. 

These caterpillars would not be easily found, but a light spraying of Paris 
green would rid the palms of their presence. 
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Bovine Tuberculosis 

Its Introduction, Progress, and Dissemination in 
New South Wales. 


(Read before the Veterinary Medical Association, Sydney, by the President, 

Mu. John Stewakt, M.R.C.V.S.) 

As the demands on our space are heavy, we aro unable to reproduce the 
whole of this interesting paper. The unimportant portions are merely 
touched upon, but the more important are, however, given at length. The 
writer begins by calling attention to the wide-spread prevalence of tuber- 
culosis in cattle. He then says that this is attributable to unnatural causes, 
because New South Wales, from its climate and the mode in which stud 
stock are kept, ought to be very free from the disease, lie attributes the 
introduction of the disease to pedigree tuberculous cattle imported from 
England, and its dissemination in the Colony by the progeny of those 
tuberculous imported cattle. Of this he states that he has had personal 
proof, and that his own experience has been confirmed by information from 
Victoria. He proceeds to show how the disease has been still further 
disseminated by inoculating with the virus of jileuro-pneumonia taken from 
cattle affected with tuberculosis as well, and as this is the most important 
portion of the paper we have given it in exlenso , with the proposals Mr. 
►Stewart puts forward. 

The writer says : — Having thus recorded the introduction and progress of 
bovine tuberculosis in New ►South Wales, we will now direct our attention to the 
method by which it is being disseminated among our cattle. I have to record 
that until about the early neyeiitleii PJifh isis pulmonal is (now known as thoracic 
tuberculosis) was never met with in the common cattle of New South Wales, 
either by the slaughtering butcher or the veterinarian. 1 had exceptional 
opportunities of observation in this matter, inasmuch as in 1861, pleuro- 
pneumonia having spread over New South Wales as an epizootic, 1 had the 
honor of being appointed as a Government Inspector, with instructions to 
destroy all the diseased and suspected animals, for which 30s. per head 
was paid as compensation. I may here state that 30s. was a very fair sum 
at that time for an ordinary milch cow or store bullock, which tempted the 
owners of worn-out and unprofitable and starved animals to have them 
destroyed as affected with pleuro-pneumonia. 

In all those which I directed to bo destroyed, and they included milch 
cows, working bullocks, and station cattle, I made post-mortem examinations 
in the presence of my associates to verify my diagnosis, but in no case did I 
ever discover tubercular deposits on cutting into the lungs. 

No doubt it is now a long time ago since these observations were made, 
and 1 am afraid we of the old school get but scant credit from what is now 
known as the up-to-date medical man, for knowing much about tuberculosis. 
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All tho same, we could always direct tlio pathologist, the microscopist, aud 
the bacteriologist, when, and where to find his game when he was on the hunt 
and had his gun. 

With the continuous spread of pleuro-pneumonia, a new and increasing 
terror took possession of our herd-masters, more especially those who possessed 
commercial pedigreed stock, while there was not wanting numerous pre- 
tentious men of very little education, and certainly of no qualification, who 
gave forth to the world that inoculation with the serum taken from the 
thorax, or even part of a lung taken from a beast which had died of pleuro- 
pneumonia, was a certain preventive, if not a cure, for pleuro-pneumonia, 
and they passed on from station to station as “ expert inoculators,” operating 
at so much per head ; and for a few years this was to them a very lucrative 
business. 

As you can readily conceive, pedigree stock-owners hastened to avail them- 
selves of the protection which inoculation was supposed to confer, with the 
dire results to their stock which 1 have already depicted. And so it came 
about, as time went on, in this way tuberculosis was promiscuously engrafted 
into our stock all over this Colony without a protesting voice being raised 
until 1S90, when I was moved to pen a letter to the Sydney "Morning Herald 
commenting upon a paragraph which appeared in one of our daily papers 
headed “ Inoculation for Pleuro-pneumonia,” which stated that during tho 
past year inoculation was tried on _1(>5 holdings in twenty-five districts, and 
in even case but one with good results, to which T replied : “ But what was 
the nature of those go-ad results we are left to con jecture ; yet it does appear 
somewhat premature to form deductions upon such a short experience. All 
the same, in all probability a large majority of the flesh-consuming public 
will feel much comfort and reassurance on reading the above paragraph, as 
they are quite ignorant of the fact that some of the most eminent veterinary 
authors, high in place and practical experience, have stated that the matter 
of inoculation, as practised in cattle, brings about a diseased state of the 
blood, and that the effete matter becomes entangled in the meshes of the 
capillary vessels of the spleen, liver, and lungs, and this forms a nucleus for 
the development of tuberculosis.” From the tenor of the above you will 
readily gather my object in penning it was to publicly protest against 
t uberculosis being disseminated by inoculation for pleuro ; but T found myself 
to be as a man crying in a wilderness — none being found to bear or regard. 

Now we have awakened to find that, comparatively, pleuro is nowhere and 
tuberculosis is everywhere. 

In reference to our dairying cattle in the urban and suburban parts of 
Sydney, on inspection they are visibly in good health, fair condition, and 
giving tho usual quantity of milk ; but on the application of Dr. Koch’s 
tuberculin test, cue is appalled at the number which react in temperature, 
and not a few have distressed breathing with other constitutional disturbances. 

Although my mind was quite prepared to find a large number suffering 
from what I inay term latent or attenuated tuberculosis, I was shocked to 
find how universal tuberculosis had become in our dairy herds ; so much so, 
that in my mind it is necessary for the present- for legislation to insist upon 
the tuberculin test being applied to our milk cows. Having a strong 
suspicion that all the cows tested by us had not come by this disease in a 
natural way, I set about making inquiries, and found that about the middle 
of last year pleuro-pneumonia had prevailed at the places already indicated ; 
that when a cow r died all the others were inoculated from it, the operation 
being performed sometimes by the owner and sometimes by a knacker, who 
is said to be a “ boss inoeulator.” Some of the cow r s died, a few lost part 
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of their tails, and the milk supply was kept up by purchase ; and this, I am 
told, is the way in which most dairymen protect their stock against pleuro- 
pneumonia. 

I take it that I have read to you the riddle, as it presents itself to me, of 
how bovine tuberculosis became introduced, progressed, and is disseminated 
in New South Wales. In the lay mind there may be a difference of opinion 
on this subject ; but I think it will be conceded by all medical men that it is 
a reproach to our intelligence as a people, that while we have had for many 
years an organized system of meat aDd milk inspection, for the detection of 
tuberculosis, yet we have put forth no effort to fight this fell disease at its 
fountain head, and so cut off the source of supply. Needless to say, the 
object which impelled me to avail myself of the privilege of placing this 
subject before you for discussion, was the desire to obtain your combined 
knowledge and deliberation in constructing a scheme of campaign to fight 
to extermination tuberculosis at its fountain head, and, by way of initiation, 
I propose — 

1. That all cattle or pigs brought into New South Wales for stud 

purposes be quarantined and subjected to the tuberculin test by a 
veterinary surgeon. 

2. That all cattle inoculated for pleuro-pneumonia, other than fat 

cattle destined for slaughter, be prohibited from entering New 
South Wales. 

3. That the inoculation of cattle for pleuro-pneumonia be made a 

criminal offence. 

4. That all bulls be prohibited from running on a common, unless they 

have successfully undergone the tuberculin test, performed by a 
veterinary surgeon. 

5. That all persons suffering from consumption be prohibited, under a 

severe penalty, from living in or near a dairy, or living in or near a 
place where cattle or pigs are being hand-fed, or where milk is 
being sold to the public. 

This I submit to you as a first instalment. Doubtless some will think 
I have missed the squatters bull ; but I know King Squatter — I know him 
well. He is a keen-witted business man ; be may be led but never driven. 
Demonstrate to him that something will be to his advantage and profit, then 
it is as good as done. 

All the same, I think a very grave mistake was made when the cattle 
dealer and the squatter were relieved from their just and righteous responsi- 
bilities for placing diseased beasts on the butcher’s market. 

We will now for a moment briefly contemplate the enemy — Tubercle 
bacillus — we propose exterminating. 

It is well known and admitted to be so tiny that the naked eye cannot 
find it out ; so fragile that the sun’s rays destroy it ; so helpless in locomotion 
that it depends on the passing breeze; and its saprophytic life verges on 
starvation and death. 

When fortunate enough to find a host in the natural way, it must do so 
in numbers, and this is the reception it receives from the host, as described 
by an eminent author, who writes : — “ If a perfectly healthy individual placed 
under favourable conditions as regards food, fresh air, and exercise, is 
attacked by the tubercle bacilli, the active vigorous tissue cells are perfectly 
competent to destroy any bacilli that make their way into the lungs or the 
pharynx or the intestines.” From this it would appear that the natural 



Bovine Tuberculosis . 


259 


inherent powers of the animal are quite sufficient to exterminate tuber- 
culosis if man would only give the animal fair natural conditions, and stop 
his blundering propensities. 

And surely now is the time, in a young country like this, that has not yet 
become quite saturated with the complications of the old world, to fight 
bovine tuberculosis to its extermination. 

The life of a milk cow or a bullock numbers but a few years, and if care 
be taken that bovine tuberculosis can only be contracted and disseminated 
in the natural way, then the guest will depart with its host, and bovine 
tuberculosis be a thing of the past in New South Wales in a few years. 

Finally, may I express the sincere hope that the medical profession will 
combine with the veterinarian, and unremittingly exert themselves to bring 
about this much-needed and happy consummation. 


With respect to the proposals which Mr. Stewart submits, there is no 
doubt that No. 1 will be generally approved. 

With regard to No. 2, we do not see that such a proposal is practicable, as it 
would, if acted upon, exclude the greater portion of Queensland store cattle. 

Concerning No. 3, we could not expect that owners would be induced to 
give up the practice of inoculating until the veterinarians and other scientists 
engaged in investigating this disease can recommend some better substitute 
as a protection against the ravages of pleuro-pneumonia, especially as the 
virus now used in Queensland, and a great deal also of what is used in this 
Colony, has been tested for tuberculosis by Mr. Pound, the Government 
Bacteriologist for Queensland, before it is sent out for use. If virus were 
taken from tuberculous cattle, it was done contrary to the directions issued 
for inoculation. 

As regards proposal No. 4, we are in accord w r ith Mr. Stewart, but would 
go further than he does, and recommend that all dairy cows and stud and 
herd bulls should be tested. 

We also concur with proposal No. 5, so far as it is practicable. 

As to the statement made by the writer that tuberculosis was not met with 
in the common cattle of the colonies until the early seventies, no doubt the 
disease is a great deal more prevalent now than at the period referred 
to, and this is unquestionably due to some extent to the use of tuberculous 
virus, but even then cattle with swollen glands, and what was termed “ rot in 
the lungs” — actually true tuberculosis — were frequently met with. 

An article on Dr. Koch’s Tuberculin, by Mr. E. Stanley, Chief Veterinary 
Inspector, appeared in the Agricultural Gazette , Vol. VII, Part 7, p. 471. 
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Prickly Pears as Fodder. 

W. L. BOYCE, Lochinvar. 


I hate read witli interest the article in the October, 1896, number of the 
Agricultural Gazette (showing the value of the prickly pear in Sicily), and 
the result of experiments by Mr. J. F. Gorus, of Eschol Park, Minto, and as 
you ask for information regarding the uses of the “ pest ” in this Colony, I 
have pleasure in relating my experience and experiments. 

On the 5th January, 1895, a flood in the Hunter Fiver destroyed all the 
standing crops here, and this being immediately followed by the drought that 
is still upon us prevented the growth of barley and all other winter crops. 
The winter of 1895, therefore, proved a very severe one, many cattle dying. 
The first of my cattle went down while there was plenty of dry grass, and 
the stock in fair condition ; the cause of death being, I believe, inflammation 
of the bowels. Having no green stuff to give the poor brutes, I conceived 
the idea of boiling prickly pears, of which I had a fair supply but not sufficient 
to feed all the stock right through the winter. AVith the dry grass the cattle 
became bound and tucked-up like greyhounds. For the first two or three 
days the pears acted as a purgative, after that they kept the bowels nicely 
open ; in a few days the bellies commenced to drop, and in from a week to a 
fortnight the animals looked round and full again, ready to be turned out in 
the back paddock. I fed the milkers for about four months. 

To start the cows with the new food I added bran mid salt, though I think 
this was hardlv necessary, as you will generally find one beast in a mob ready 
to taste anything new, and the others soon follow. The cattle became so 
fond of the pears that they would in their impatience pick them up so hot 
that they would have to drop them again. The cows improved in condition, 
and their milk was good ; one, in particular, who got more than her share, 
fattened on the pears. A large-framed cow that was very weak after calving, 
and could barely walk, recovered on this feed, and continued to milk for 
twelve months after. 

Pigs also did well on the boiled pears alone. My neighbour saved his pigs 
by giving them a quantity of the wash from my pot every day. The balance 
of this wash or juice I poured into a trough for the cows, which drank it 
readily, although a good lagoon was alongside of them. 

For a boiler I used a 200-ga‘llon square iron tank, with a 17-inch manhole. 
This w r as set in a trench in a sloping bank, with a fireplace 2 feet wide by 
18. inches deep underneath, and a flue 2 feet wide by 6 inches up the back ; 
this gives a. good draught, and the tank being half buried retains the heat. 

About 9 inches of water in the boiler is sufficient. Fill up with pears — 
leaves, stalks, and all — in bunches as large as you like, and put on the lid as 
nearly steam-tight as you can get it. Make a quick, fierce fire, and the steam 
will cook the pears right to the top beautifully. The pears will fooh settle 
down in the boiler, when more can be added. 
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I fill tlic boiler and firo up in tbe evening, and next morning find everything 
just right. 

If it is desired to make two feeds of the one boiling replace the lid and 
the contents will keep warm for two days. 

When cooked the leaves retain their shape and aro easily removed from 
the tank with an ordinary pitch-fork, and can be thrown on the grass for the 
cattle. 

Boiling or steaming renders the thorns and prickles soft and harmless. 

Lost some may be tempted to cut the top oft the tank, I will add that I 
have tried it, and find that it is necessary to confino the steam or else cover 
the pears with boiling water, which means that much more fuel will be 
required. It appears to me that tho boiler above described is the handiest 
and cheapest thing for the purpose. 

To make this article more complete, I have experimented and found that 
after steam is up any pears added will cook in Ihirty minutes, and I estimate 
that where pears are plentiful and fuel and water handy, one man with two 
or more pots could feed 200 head of cattle. 

Last January I put into a stack of green maize and sorghum for ensilage 
twenty loads of prickly- pears ; so far, everything is satisfactory, and I 
anticipate success. I will report results and forward you a sample in about 
two months* time, when T open the stack. 

I have just started to boil pears again, and tbe cattle have taken to them 
readily without salt or anything added. 

I have delayed this article to see my previous experience confirmed, and 
trust that those who have hitherto found the prickly-pear nothing but a 
curse may turn this to account, and in these times of drought, receive some 
blessing from the pest that is costing them so much to subdue. 

In place of the noxious weed 1 intend to plant the large leaf, spineless 
pear. 
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Crossing Fowls for Market. 


By J. J. McCUE, 

Poultry Expert, Hawkesbury Agricultural College. 


Before proceeding, I wish my readers to understand that when I use the 
word “ crossing,” I mean only first crosses — that is, you cross any two 
breeds for once, and not go on breeding and recrossing from the progeny 
got from the first cross. 

The greatest need of the poultry business of to-day is an improved quality 
of product, both of eggs and market fowl. Pew men have a fair conception 
of the influence of quality on consumption, and yet it is highly improbable 
that the glutting of our markets with an inferior or low grade of fowls checks 
the consumption of poultry products to a remarkable degree, and is a most 
serious handicap to the business. Another point, and that is, for farmers to 
try and place their products direct in the hands of the consumers. 

There is no necessity to cross fowls for egg-production alone, for the 
simple reason you would gain nothing. We have plenty of good laying 
breeds — hardy and prolific — that no cross-bred can ever equal. Of course 
where egg-production and table qualities are required, some people say a 
cross-bred is the bird to fill the bill. Now, 1 beg to differ, for the simple 
reason wc have so many new breeds that there is no necessity for us to go 
making new breeds on our “ own hook”; but as many aro great believers 
in crossing, I will give my opinion on crosses I have made and seen during 
the past twenty years. 

1. Under no circumstances should we cross the male of a heavy breed 

upon the females of a lighter breed ; always tlie opposite — the light 
male with the heavy female. - 

2. The best table fowls are Game, Dorking, Iloudans, Wyandot tes, 

Langshans, &e. 

3. The best cross for laying and table — IToudan and Dorking, Wyan- 

dotte and Dorking, and Game and Dorking. 

4. The best cross for table or market purposes is a very difficult thing 

to decide, for care, management, and climate makes a lot of differ- 
ence. 

The hardiest and best cross-breds I ever reared were Silver-grey Dorkings 
and Light Brahmas. This cross were fair layers, and grew to big weights at 
seven months. 

Another good cross was Australian Black-red Gamo and Dorking. These 
mature quicker than Dorking cross Light Brahma, but are not so weighty. 

A combination of eggs and poultry is the best plan to work on. Eggs 
should be made the leading factor, and market poultry next, when making 
any cross. We cannot get first-class layers and first-class market fowl from 
any cross ; all we can do is get as many eggs as possible, as well as good 
market fowl. 
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Minorcas and Langshan s are two good breeds to cross, the progeny being 
good layers and market birds. 

A Leghorn male with Langshan hens is a good cross for eggs, and will give 
a quicker maturing fowl and greater layer than pure Langshan ; but the 
fowls would bo l.V lb. to 2 lb. lightor than pure Langshans when ready for 
market. 

Brown Leghorns crossed with Australian Black-red Game produces a 
fair layer. The progeny will not have a mongrel look, being nearly of a 
same colour, but the Game will give size and flavour to the flesh. 

The best cross for oxport, in my opinion, would he Game and Dorking — 
yes, and our Australian Game, too. I know my Indian Game friends will 
smile at that; well, I cannot help it. 1 have tried Indian -Games many 
ways, and I cannot see where the extra qualities arc, if any, that our 
Australian Game lias not. 

If England had had such a breed of fowls as our Australian Game when 
the first Indians were boomed, we would not hear so much of Indian Game 
crosses. Think, poultry breeders, and remember that English poultry 
breeders for the last fifteen or sixteen years have been reducing the weight 
of their Game fowls, and bringing them to a stage of fineness that they are 
merely tall, stilty, fleshless birds. The old English Game was a low heavy 
•bird; but weight and quality were sacrificed for what? — long, lanky, orna- 
mental birds. 

English epicures always like the Game flesh, the old style English Gaines 
being delicious eating; and as these Games became very scarce of late years, 
Indian Games took their place as a crossing breed for want of a better Game 
breed. 

To put the argument in a nutshell: cross Indian Game in any mannor 
you choose, and Australian Game in the same manner, using good birds of 
each breed, and you will lirul a big disappointment with results from Indian 
Game — well, a disappointment at not finding all these extra qualities that 
Indian Game are said to give and other breeds fail in. 

How many eggs will a good Indian Game hen lay in a season ? Nothing 
near our despised Australian Game of good laying strain. 

In conclusion, I wish my readers to understand that the foregoing is my 
humble honest opinion on a few crosses ; and again state that I cannot see 
the necessity of crossing at all, for we have so many pure breeds to “fill the 
bill,” ei tlier for layers, or for layers and market fowls. Years ago we had 
not so many pure breeds to choose from. Another thing, most pure breeds 
were dedicate, and required an infusion of new blood ; but late years brought 
so many different strains of each pure breed that there is no use of crossing 
into foreign blood for hardiness, <fce. So where docs the gain come in ? 
Only to once more see the fowls of our childhood — mongrels. 
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The Influence of Bees on Crops. 


By ALBERT GALE. 


“ You have a splendid crop, thank God,” was once said at a harvest supper 
in the Old Country. “ What do you thank God for ?” was the reply. “ Didn’t 
I put plenty of manure in the ground?” If we were to put the question, 
“ What *are the chief necessaries in the production of your crops ?” to all the 
Agricultural Societies in the Colonies, many of them would probably answer, 
“ Deep and frequent ploughing, the loosening of the soil, keeping the surface 
well open, judicious manuring, good seed, freedom from weeds, and favourable- 
seasons.” No matter what branch of soil-culture an individual may be 
engaged in, or what crops he is growing, if he be market gardener, agricul- 
turist, florist, or orchardist, the answer, perhaps not in as many words, 
would be tantamount to the same. The florist and orchardist would add 
pruning to their catalogue of the necessary requirements. There are tiny 
agents employed by nature that dwarf into utter insignificance all the 
modern implements of husbandry that arc in use to ensure “ an abundant 
and heavy harvest.” They are seldom taken into account. These tiny 
agents are an absolute and concomitant necessity for the production of a 
crop from any member of the vegetable kingdom. The wind and insects 
are the agents employed for the fertilisation of crops. The two mentioned 
are the chief, but there are many others of a subordinate character that 
Nature frequently enlists to aid in the reproduction of the various members 
of her plant life. The members of Nature’s great vegetable army, in regard 
to their method of reproduction, have two distinct characteristics by means 
of which they perpetuate their species and varieties, i.c., some are termed 
flowerless and others flowering plants, cryptogamic and phanerogamic respec- 
tively. Ferns, mosses, seaweeds, &c., are included in the former, but this 
article has nothing to do with the reproduction of these cryptogamic plants. 

Flowering plants, “ the herb yielding seed and the fruit-tree yielding fruit 
after its kind, whose seed is in itself,” are the portions of the subject I wish 
to deal with. How herbs yield seed, and how fruit trees yield fruit, appears 
strange, if w r c take into consideration the too frequent destruction of the very 
many agents, more especially the honey bee, that husbandmen in their blind 
ignorance are constantly waging war upon. “ Smear the trees with poisoned 
honey,” “ Destroy the bees of the bee-farmer,” or “Burn down the trees 
where there are bee nests,” is the too constant advice given by w r ell- 
educated fruit-growers, but whose knowledge of bee life is far below zero. 
Nature has been very lavishing in the distribution of her varieties of indis- 
pensable helpmates for the land culturists. The tiller of the soil, after the 
necessary preparation of the land and all the mechanical aids ho brings to 
bear in assisting the earth to yield her increase, and to produce her crops of 
cereals, vegetables, and fruits for our imperative use, is solely dependent on 
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outside agents, over one of which lie lias little or no control. T refer to tho 
wind. In insect agency — of these the principal ones are members of the bee 
family — he can to a certain extent regulate the supply and demand. 

The chief agent employed in the fertilisation of the seed that supplies us 
with the “ staff of life ” is the wind. Seeds that are so fertilised are termed 
aneinophilus. But life’s luxuries — cherries, plums, and other drupes or stone 
fruit generally — are fertilised by insects ; to are tho pomes and all apple-like 
fruits, citrus fruits, berries, &c. Insects make the labours of the fruit- 
grower a greater certainty — make “ assurance doubly sure.” Without them 
all his labours would end in a wretched and miserable failure. We are entirely 
dependent on insects for the fertilisation of our fruit. Seeds or fruits that 
are thus dependent on insects for reproduction are termed entomophilus. It 
is a true and wise saving, “ No bees no fruit:.” Nothing can be more fallacious 
than the idea that bees injure crops. There is no more widely entertained 
opinion amongst fruit growers and florists than this. Let a fruit 
differ somewhat in form, tint, flavour, or general appearance from that 
of the same crop on the same tree, the innocent bee is accredited with 
having “inoculated” that particular member of the fruit of that tree. 
I have heard it said, when examining the fruit on a navel orange tree, where 
the characteristic mark in some of the fruit was very prominent and in others 
almost inconspicuous, that the latter was caused by bres ; and this, too, from 
men of prominent positions in tho agricultural world. If an ornamental 
flowering plant produce a bloom differing somewhat from the rest of its kind, 
or sport, the bee is said to he the culprit. 

Jam makers, during preserving seasons, very frequently when the bees conic 
to clean up the waste syrup, and perhaps steal a littlefrom that not found in 
the waste tub, cause by means of boiling water the destruction of millions 
of these tiny and industrious workers. Men do not understand that if they 
were to carry out this slaughter of the innocents with too high a hand, they 
would have iittle or no fruit to preserve. It may be interjected that butter- 
flies, moths, beetles, and oilier members of the insect world fertilise our fruit 
crops as well as the bee family. True ; but they leave behind them whole 
armies — well-drilled armies— of caterpillars, grubs, or maggots. These destroy 
the very fruit their parents fertilised, defoliate the trees, cause sickness 
inducing disease, and ultimately the destruction of the orchard. This cannot 
be said of the bee. Butterflies, fly from tree to tree and orchard to 
orchard, laying a few eggs here and a few there. It is difficult to coniine or 
introduce them to a district, and when once there it is a greater difficulty 
still to exterminate them. Insect fertilisers, other than bees, are nearly all 
solitary and houseless wanderers, and it; is a work of patience and labour to 
mitigate their ravages, and the little good they may do as fertilisers is 
greatly counterbalanced by the great mischief wrought by tlicir offspring. 
On the other hand, bees are social, are domestic, are under control, can be 
increased or diminished according to requirements. 

The advent of a bee-keeper in a fruit-growing district is not a blessing in 
disguise, but a blessing so prominent than a traveller passing through a fruit 
district by express train during fruit harvest can always see the haiidiw T ork 
of the bee. The orchardist cultivates the trees from which the bees get their 
pollen and the bee-keeper his honey harvest, and the fruit-grower in his turn 
is almost entirely dependent on tho bee-keeper for his harvest of fruit. 
Between bee-keepers, fruit-growers, florists, &c., there is a Mutual Provident 
Association so strongly united that to repress the former is to destroy the 
profits of the latter. 
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Another interjection : Have not the bees been the chief agents in the 
destruction of some of the best varieties of melons, pumpkins, cucumbers, 
and other members of Cucurbitacc® or gourd order that have been introduced 
into this Colony ? If by this it be meant that certain varieties of these very 
useful vegetables have entirely disappeared, and have been replaced by 
inferior ones, the result of cross-pollenization, the bee for a while must plead 
guilty, because the whole of the order cucurbitacc® is entomophilous, and 
the bee plays the chief part in the cross-pollenization. The fertilisation of 
the whole of the gourd order is so easily controlled that the bee must be 
acquitted, although he has pleaded guilty, on the ground that the growers 
have wholly contributed to the result by their indolence, carelessness, or 
ignorance. A little ignorance in these matters is far more dangerous than 
the proverbial little knowledge. 

In the next papers I shall show how fertilisation and cross-pollenization of 
the vegetable kingdom is almost entirely under control for seed purposes 
and the production of new and improved varieties, and of the infinite use of 
the bee in the fructification of crops. 

(To be continued.) 
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Notes on Orchard Planting. 


By W. J. ALLEN, 
Fruit Expert. 


As 1 have not been over the Colony of New South Wales, I am hardly in a 
position to know just what is required in tho different districts, but those 
intending to plant this coining season should now be getting ready to do so, 
and it is to such I specially address my first few remarks in the Agricultural 
Gazette . 

The first thing to be thought of is tho soil, and in selecting this the 
planter cannot be too careful to see that he selects the best sort he can get, 
and that it is specially adapted to the trees or vines he intends planting, 
otherwise his experience will be a succession of disasters, as in the first 
place his trees will not thrive or grow as they should, and at the end of the 
third year, when ho might expect them to bear a little fruit, the quality will 
be very disappointing. ]f he be an enthusiast he may not lose confidence, 
and will probably set to work and manure; but even with this lie will 
find that he cannot make it pay, and indeed there are some soils, particularly 
in the malleo districts, that the most enthusiastic and intelligent fruit-grower 
will not be able to raise fruit on profitably. 

Secondly. — The planter must choose only those varieties of fruits which 
have been found to be the most profitable and which thrive best in similar 
soil, exposure, and temperature in the particular locality where be is situated. 
Por instance, whilst citrus fruits grow well in the Parramatta district and 
prove a profitable industry there, I could not advise planting them in places 
where heavy frosts are of frequent occurrence. 

Thirdly. — When planting a commercial orchard it is important to avoid a 
multiplicity of varieties. Choose those best for either canning, shipping, or 
drying, it being absolutely necessary where the grower depends on his 
orchard for a living to keep this object in view, and not plant out a lot of 
rubbish which will have no commercial value. 

The experience of hundreds of Mildura orchardists, as well as many in the 
Biverina district, compels mo to speak rather strongly on these matters, as 
after watching and carefully tending the trees until they came into bearing, 
the fruit when it appeared was found to be worthless, and trees had to be 
re-budded, which meant a delay of another two years, and ruin to many. 

Take peaches for instance— these aro the trees which, in my experience, 
have proven the most deceptive ; that is, there are so many worthless varieties 
that tho purchaser can be taken in more easily with these than witli almost 
any other fruit. Prom an inferior apple, cider could be made, but for an 
inferior peach there is practically no use. 

The following, I consider, some of the best varieties for either canning, 
shipping, drying, or dessert : — Early Crawford, Elberta, Comet, Lady Palmer- 
ston, and, later still, the Salway — all of which produce medium to large 
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fruit — are good croppers and freestones, so that if tlie grower cannot sell 
his fresh fruit for canning or dessert it can be dried easily. The best early 
varieties for drying are the Elbertas and Early Crawfords, more especially in 
districts where the cool season sets in early, as they ripen in January and 
can thus be dried during the hottest season. 

Among the best apricots for drying and canning are the Moorparks, 
Kaisbas, ITemskirkcs, and Eoyals. Ouillins Early is no longer considered 
one of the best for drying purposes as it turns too dark in colour, and also 
dries away too much, requiring 0 lb. of fresh fruit to make one of dried. 
The other varieties I mention dry a clear reddish-golden colour which presents 
a particularly attractive appearance, and they do not lose so much in drying. 

A trial shipment of these varieties sent from Mildura to London, some two 
years ago, was very favourably received there, several of the leading whole- 
sale houses going so far as to say that if all the apricots grown in Australia, 
of equal merit and appearance, were placed upon the London market that 
the whole output would not equal the demand. 

Apples. — Of these there appears to be an endless variety, and it behoves 
the planter to choose only such as are remarkable for their keeping quality, 
and of good appearance and flavour, and such as can compete favourably 
with those shipped by other countries to the London markets. In planting 
apples the grower will have more scope than with either peaches or apricots, 
both of which have to bo handled as soon as ripe, and besides he has more 
well known varieties to choose from. Among those sent from Australia to 
the Home markets we find the following varieties brought the best prices, 
and were very highly commended, viz. Jonathans, Munroe’s Favourites, 
Cleopatras, London Pippins, Home Beauties, Stone Pippins, Perfections, 
Esopus Spitzenbergs, and Northern Spies. When planting, however, it is 
always desirable to put in about a dozen or so of assorted dessert trees of 
well known varieties. 

In Canada where the farmer depends, to quite an extent, on his apple 
orchard as a means of revenue, particular care is given to raising this fruit, 
and only the best sorts are allowed a place in the orchard. These, when 
ready aro graded, and only the finest fruit finds its way to the home 
markets, the smaller and inferior sorts being used either for drying or 
converted into cider. 

Closely allied to the apple and ranking very highly among Australian 
fruits come the pears. Or these also there iran innumerable variety which 
multiplies with every year. The great difficulty to the planter, therefore, is 
to know which will prove the best commercially and at the same time be 
best adapted to his soil. The Bartlett, or Williams’ Bon Chretien, stands 
easily at the head of the list if grown to a state of perfection, and is really 
the only pear now used throughout Southern California for either drying or 
canning. Other very good sorts, however, are the Winter Nelis, Vicar of 
Winkfield, Marie Louise, and L’Inconnue. 

Oranges and Lemons. — If the trees have not been planted by the end of 
March or beginning of April, planting should be left if possible until about 
the 1st of November, when the first spring growth is over, as then they shift 
more easily and root action begins almost immediately. Still they may be 
moved with success during September, just before starting to grow. 

It is very advisable that they be worked on either sweet or bitter orange 
stock, and 4 to G inches above ground, as they are very subject to collar rot, 
particularly when on common lemon stock. A young tree on the common 
lemon stock will grow more rapidly and probably bear a heavy crop earlier 
than those on the orange stock, but they do not last, and after bearing heavily 
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for a few years (maybe twelve or fifteen) the crop gradually becomes loss, 
until finally the tree dies, whereas lemons and oranges worked on sweet or 
bitter orange stock and once properly established continue to bear to a very 
great age. 

So far as Australia is concerned, the Lisbon lemon has proved most 
profitable, and, as a matter of fact, is the only lemon grown to any 
appreciable extent here, but as nurserymen have been working it on the 
common lemon stock for a long time past it has deteriorated to a certain 
extent. The Yilla Franca is now pushing its way to the fore, and in colder 
and low-lying districts threatens to rival the Lisbon, as it stands the cold 
much better, particularly if budded on orange stock. 

In treating of oranges I cannot too highly recommend the grower to 
plant only the very best to be had. These will always command the highest 
prices and find a ready sale. Washington Navels, Paper Bind, St. Michael’s, 
Valencias late, Mediterranean Sweets, Ilomosassas, Beauty of Glen Betreat 
Mandarins, and Emperor Mandarins are especially desirable varieties com- 
mercially, but where the planter desires to put in only a few trees for 
home use I would recommend as well as the above Joppas, Maltas or Blood 
Oranges, Bios, Bubys, and Satsumas. 

I consider that there are in this Colony some places where the raisin 
grape would do very well, and it seems to me rather a deplorable state of 
affairs that we should have to depend entirely on imported fruits so far as 
sultanas, currants, and raisins are concerned. 

Plums. — I would not recommend the intending grower planting too 
extensively of plums which are not suitable for making a good dried fruit, 
as after the local markets for dessert and preserving plums are supplied he 
will find himself with a surplus on his hands, which, if they cannot be dried, 
will prove a dead loss to him. Prune d’Agen, Bobcde Sargent, Giant Prune, 
and Italian Prune (Fellenberg) are all good varieties, and when properly 
cured make an excellent prune, but from my Mildura experience I could 
not recommend planting either Prune d’Agen or Bobo do Sargent in the 
hotter districts, as these varieties will not bear so well where the temperature 
runs too high. 

In conclusion, a few words of warning regarding the purchase of stock. 
Buy only from the nurseryman who has a roputation to lose, and not from 
the man who tells you confidentially he has “just a few left” of everything 
and anythiug you can name. Make your nurseryman guarantee that what 
he sells you is true to name and worked on the proper stock. 

The reader must not think that because I have mentioned special varieties 
that they arc the only good ones of their respective kinds, but in most cases 
they are the kinds which have come into high favour during the past few 
years. 



270 


Orchard Notes for May. 
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G. WATERS. 

Orchardist, Hawkesbury Agricultural College. 


This month the work of the summer fruit-grower will be approaching com- 
pletion, though, in an orchard, work really never seems to be completed, 
all kinds of jobs arising from time to time. With the grower of citrus- 
fruit, his busy time is approaching, as the first of his crop — viz., lemons and 
mandarins— will soon be ready. Of course, in the early ripening districts, 
most of the fruit can bo readily disposed of without resorting to storing. 
But though they probably will not be stored, yet I would impress upon 
growers the necessity for cutting the fruit, and not pulling it, as is usual. 

If our growers would only give this method a trial, they would find that 
they would soon become expert at it ; in fact, would, with a little practice, 
cut as many as they would pull, and I am sure there is no diversity of 
opinion as to which is the better method. Several growers to whom I 
have shown a pair of the Florida lemon clippers, have asserted, on trying 
them, that they could really clip more with such appliances than they could 
pull ; and there is the additional advantage that the fruit is not touched by 
hand. Some have inquired why there is such an advantage in cutting 
against pulling P By the former method, the piece of the stem left 
practically leaves the fruit hermetically sealed. At the same time, I would 
impress upon those who intend clipping that they must be careful not to 
leave too much of the stem, as a stem that is too long would only bruise 
whatever fruit it came in contact with. 

The exact method of lemon-curing has been described previously in the 
Gazette , so I need not repeat it here, but would refer readers to it. (Yol. IV, 
part 3.) 

The Sicilian lemons have got such a hold upon the purchasers that, until 
such times as we market our fruit of an equal and made as presentable as 
theirs, we will not be able to drive them out of the market. The one very 
strong point in their favour in the eyes of the wholesale buyer or retailer, is 
that he can hold them so much longer in stock without their decaying. Of 
course, the fact that they can be landed here w hen ours are practically done 
is in their favour, but we must start, and that at once, to extend our lemon 
season. It is simply appalling to read the value of lemons imported into 
Sydney, and it will continue as long as our growers are content to put on 
the market fruit that sells for balf-a-crown, or less, per case. 

In the colder parts of the Colony pruning may be started towards the end of 
the month, as by getting this w y ork done early you have ample time to carry out 
your spraying operations without being rushed, and it gives you a better 
Opportunity to select nice suitable days for the w r ork. In windy weather, 
for instance, spraying should be discontinued, as a considerable quantity of 
spray is lost. The old adage of “ prevention being better than cure ” is very 
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applicable at this time of the year where orchards have been badly affected 
by Shot-hole Fungus, Peach rust, Peach freckle, <fec., it is advisable to give a 
good spraying this month with the Bordeaux mixture. The last-mentioned 
Fungus is rapidly spreading in this Colony, so every grower who has been 
troubled with it should not fail to spray, for if allowed to spread it will 
become one of our worst foes. The efficacy of spraying has been cloarly 
demonstrated at the Hawkesbury College this year, for whereas peach-trees 
in the district surrounding were badly— and some very badly— affected, very 
little made its appearance this year. The strong solution, viz., 6 lb. of 
copper sulphate (bluestone) and i lb. lime to 22 gallons water, was applied 
betore the buds burst in the spring. 

Where old or dead trees are to be replaced in the orchard, they should be 
removed now, leaving tho hole open so as to allow the land to sweeten ; in 
fact where such is being done it is advisable to get a load or two of good 
sweet soil before planting the new tree. 

Towards the end of the month trees can be planted in the warmer parts of 
the Colony, so that they will get good root-hold before spring. 
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Directions for the Month of May. 

Vegetables. 

If the less favoured districts but little gardening can be carried on, unless 
by the aid of irrigation, but the water supply is so extremely limited, and so 
little provision for bad seasons is generally made, that opportunities for 
irrigation do not often occur, except, of course, near permanent rivers or 
creeks. 

If the soil can be worked at all, preparations can be made for planting and 
sowing when the rain falls. 

Asparagus . — Prepare a plot of ground for this very useful vegetable. 
Trench and apply some rotted farmyard manure without stint, and towards 
spring the plants can be planted. 

Artichoke Globe . — The best soil for this vegetable is rich sandy loam. If 
the soil is fairly moist plant out suckers in rows about from 3 to feet apart. 

Broad leans . — Sow largely during the month. 

Beans , French , or Kidney . — Sow only in the warmest parts of the Colony. 

Brussels Sprouts . — Sow a little seed and plant out any good strong young 
plants that may be available. 

Callages . — Sow seed of two or three varieties to test most suitable for 
district. Plant out from seed-bed any strong young plants. When sowing 
seed avoid sowing too thick, or else the young cabbages will “ run up” into 
objectionable Bpindly plants. 

Cauliflower . — Sow seed and look well after it, for cauliflower seed needs 
more attention than cabbage, and does not generally germinate so freely. 
Plant out good strong young plants if available from former sowings. 

Carrot . — Sow in drills about 1 foot to 18 inches apart. The seeds are apt 
to stick together, therefore they should be separated before sowing. I)o 
not apply fresh manure for the carrot, but sow on ground that was enriched 
for some previous crop. 

Celerg . — Sow a little seed and plant out some strong seedlings. Use any 
quantity of manure for celery. Earth up advanced plants. 

Endive . — Somewhat similar to the lettuce, and is used for salad. Sow a 
little seed, and transplant the seedlings when they are large enough. Make 
the soil rich with good, well-rotted manure. 

Leek . — Sow seed, and plant out the seedlings when they are about 8 inches 
in height. Use plenty of manure, for the leek is a very gross feeder and 
must be well fed. 

Lettuce . — Sow seed, and plant out strong young seedlings when available. 
This is a good time to sow and plant. Do not break any roots when trans- 
planting. Use plenty of rich, rotten farmyard manure. 
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Onion . — Prepare a bed with care by trenching and heavily manuring with 
well-rotted manure. Be cautious not to use rank manure for onions. Drain 
well, make the surface fine, and sow the seed in rows and cover lightly with 
fine soil. 

Parsley. — Sow a little seed. 

Peas. — Sow seed from time to time in rows three or four feet apart. 

Radish. — Sow a little seed now and then to keep up a supply. 

Sea Kale. — Sow a little seed. 

Shallots . — Plant out some cloves about 12 to 15 inches apart. 

Herbs. — Sow some seed, and divide and replant old clumps. 

Flowers and Shrubs. 

Bulbs. — Plant out any kinds of spring flowering bulbs ; for, though it is 
very late, bulbs planted this month will come on all right if a good season 
sets in. The most beautiful and best known of these bulbs are the daffodils 
and narcissus generally. 

Camelias. — These shrubs are now coming into blossom. The buds should 
be carefully thinned out, with a view to improving the flowers. Some liquid 
manure given occasionally will benefit the plants very much. If the weather 
continues dry mulch the plants well. 

Bouvardias continue to bear great quantities of flowers. Cut back the 
branches a little when the flowers have dropped off, and fresh shoots and 
flowers will be produced. 

Annuals and Perennials . — Seeds of all hardy kinds may bo sown, and 
young plants which have already come up may be transplanted or thinned 
out. 
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Canary Seed. 

Mr. I. Jewell Rutter, Secretary Dowling Progress Association, reports : — 
On 24th July, 189G, I sowed at my place, Brighton Park, Milton, 1 acre 
of canary seed, 24 lb. to the acre, and sowed with a machine. It became a 
beautiful crop, and eventually was 4 ft. G in. high, very even and well 
headed. Not understanding the exact period for reaping, and believing it 
to be what is usually termed a catch crop — cut exactly at the nick of time, 
or lose the best of the seed — we reaped it the week before Xmas, and let it 
stand in the stocks for a fortnight ; carted it in, and tried to thrash it with 
the ordinary flails ; it did not thrash well, not quite dry eilough. However, 
we thrashed about three bags (three bushel bags) of clean seed ; I do not 
think we got more than half of the seed out ; fed the horses on the straw ; 
cut up a lot with chaff-cutter ; horses devoured it with a relish, and refused 
oat chaff as long as they could get canary chaff and hay. 

My son got a horse into form for the Agricultural Show ring on canary 
seed, chaff and hay, and he was admired by judges and the public. 

Cows, 1 believe, would milk well on green canary. 

Cost of seed, bought from local storekeeper, 4s. Gd. for 24 lb. 

Linseed. 

The following clipping from the Melbourne Leader may interest some of our 
readers : — “ While the growth of flax for fibre is being attended to the simpler 
form of flax-culture for linseed should not be neglected, especially in 
connection with wheat-growing. Grown in alternation with wheat the effects 
are strikingly beneficial. One reason for this is doubtless the fact that a 
crop of linseed takes up a different set of soil constituents for its nourish- 
ment to that which cereals require. The effects upon a following crop of 
wheat would suggest that linseed exercises a positively fertilising influence. 
This effect is well known to some of the oldest wheat-growers of South 
Australia in a portion of that colony at ono time famous for flax-growing, 
and these growers for many years resorted most successfully to the expedient 
of growing a crop of linseed as a rotation with wheat. 1 We can always 
depend upon a good crop of wheat after linseed,’ a South Australian farmer 
remarked to our agricultural reporter during one of his visits to that colony, 
and the remark induced a Victorian wheat-grower to try an experiment several 
years ago on a portion of his wheat-land which had become ‘ grain sick/ 
with the result that his experiment proved the crop to be peculiarly suitable 
to the districts north of the Dividing Range, so far as the proauction of 
linseed is concerned, although the length of stem required for a crop of 
fibre needs for its production considerably more care. If sown during April 
or early in May, at the rate of about a bushel of seed to the acre, it is ready 
for harvesting in October, before the hay or grain harvest sets in, and it 
stands the heat better than either oats or wheat. An ordinary yield is from 
15 to 20 bushels per acre, and it can be harvested and thrashed in the same 
manner as wheat. Taking into account the value of linseed as a food in con- 
nection with our rapidly-extending dairying industry, linseed is deserving of 
more attention when its merits as a wheat rotation are proven in addition,’ * 
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During the last few weeks readers of the Agricultural Gazette have so 
readily responded to the invitation of the Department to bring under notice, 
for treatment under the above heading, matters of general interest, that up 
to date there are several thousand queries and suggestions to hand. Indeed 
there are so many important questions and valuable hints that it is difficult 
to know where to make a start. A few replies, taken haphazard, are given 
below, and by next issue we hope to have everything arranged so as to deal 
with the queries systematically. 

Effects of Sorghum. 

Mr. John Broderick, of Crookwell, states that two of his milking-cows 
died recently in less than an hour after eating Planter’s Friend. The alleged 
poisonous properties of Planter’s Friend, Early Amber Cane, and other 
varieties of sorghum have several times been referred to in our pages, and 
numerous instances have boon quoted of cattle dying after eating these 
fodders. 

Mr. George Yalder, Manager, WaggaAVagga Experiment Farm, says : — So 
far as I can judge, death is not due to the sorghum, but to injudicious feeding. 
It has been well known for years past that it is dangerous to feed sorghum 
in its very young Rtage of growth to cattle, especially when they have been 
getting only dry food or are in very poor condition. If they are then run 
into a paddock of very young sorghum naturally they are inclined to cat 
too much of this sweet, succulont food, and therefore bad results follow. 
For the past three years the cattle at the AVagga Experiment Farm have 
been fed for fully nine months in the year on sorghum, either as green 
fodder or as ensilage. During that time I have not lost a single cow or calf, 
and our milk yield is far above the average. These results are, I consider, 
due to the following : — 

1. The cattle are never turned into the sorghum, but a rough calculation 

is made as to the quantity required per diem, and every day that 
quantity is cut and fed to the cattle, care being taken that only as 
much as the cattle will eat readily is given. 

2. On no account do I allow sorghum to be cut for fodder till it comes 

fully into ear. 

Provided these directions were carried out, I am confident that such a 
thing as cattle dying from eating sorghum would never be heard of. 

From experiments carried out here, it has been proved that in a dry 
season sorghum will produce nearly three times as much green fodder as 
maize, and therefore sorghum is undoubtedly one of the most valuable fodder 
plants that can be grown in this district. 

In the Agricultural Gazette , September, 1S94, appears the following 
paragraph : — “ Sorghum vulgare . — The most peculiar of the diseases (?) to 
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which it is liable is that which makes the young stalks poisonous to cattle (in 
India), if eaten by them when semi-parched from want of rain. Of the fact 
there can bo no doubt ; their bodies become inflated after a meal of the 
young plants, and death ensues shortly afterwards.” 

Again this trouble arises from feeding young sorghum plants. I do not 
think for a moment that the semi-parched condition has anything to do with 
it, as during the past two years we have had to feed semi-parched sorghum 
to our cattle for weeks together, and yet they never showed any ill effects. 

Some people are under the impression that it is only certain varieties that 
are injurious to cattle, but all the best known varieties havo been grown and 
fed to cattle on this farm without any injurious results. As an instance of 
this, I may say that this season our dairy cattle have been fed on the follow- 
ing varieties, all of which were cut soon after they came into flower : — 

Planter’s Eriend, 

Early Amber Cane, 

„ Orange „ 

Black African, 

M‘Lean, 

Dari, 

Brown Dhoura or Egyptian Corn, 

Yellow Branching or Milo Maize, 
lied Kaflir Corn, 

White „ 

The feeding of each of these varieties lasted for from a fortnight to a 
month, and therefore the test was a good one. 

Potato Disease. 

Me. S. T. Sutcliffe, Eehoboth, Guyra, says : — “ I treated my potato-seed 
this year according to Dr. Cobb’s instructions, Agricultural Gazette , Yol. 6, 
Part 10, p. 729. I put them in new ground where no drainage from 
previously cultivated ground could get. I have not begun to dig them yet, 
so it is too early to state results, but I know that they are not free from 
scab. I think that the matter of potato-scab is of much importance. 
Potatoes are the staple industry of this district. I started three years ago 
with perfectly clean seed, putting the potatoes in each case into new r ground, 
and they gradually got scabby and scabbier. Two neighbours bought somo 
seed potatoes, and divided them. One had all his potatoes scabby ; the 
other man’s were clean. That was last year. A specimen of the scabby 
potatoes was sent to the Department. Dr. Cobb pronounced it potato-scab, 
and gave the remedy quoted above. Another neighbour of mine sowed new 
ground last year, ditto this year, and in each case the potatoes were too 
scabby to be marketable, whilst another old paddock that he sowed with the 
refuse scabby potatoes, in which no eyes were visible, and manured with 
droppings from cattle fed on unboiled scabby potatoes, turned out a crop of 
30 tons of clean potatoes.” 

Dr. Cobb reports : “ There is only one kind of potato-scab, and for that 
the treatment with corrosive sublimate (recommended in Gazette mentioned), 
if properly carried out, is a good remedy. There is, however, another disease 
of potatoes often confounded with scab, for which the above remedy would 
be of no use. I refer to the attacks of the insect known technically as Lita 
solanella , a moth whose larva bores its way into potatoes under the skin, 
and gives rise to appearances somewhat resembling scab, and often con- 
founded with scab. Both diseases may, and often do, occur on the same 
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potato. It might be well to forward specimens (a label for free transmission 
is issued with this number) in order to determine whether the insect is not 
the cause of the trouble.” (See also pp. 223, 224, and 225.) 

Stunted Apple-trees. 

Mr. E. IL Dayjs, of Concord, says: — “I have Scarlet Nonpareil apples 
planted about four years. They have made very little progress, while other 
kinds, such as Mobb’s Royal, Five-crown Pippin, and others on the same 
land and under the same conditions, have grown five times the size. What 
should be done— should I cut them down or bud them with the other kinds 
that are doing well ? The land is dark loam for about 12 inches ; then clay 
over shale.” 

The Fruit Expert, Mr. Allen, says : — “ If, as report says, all the soil is 
similar in quality and Five-crown Pippins and other varieties make good pro- 
gress in same while Scarlet Nonpareils do not thrive, there must have been 
something radically wrong with the trees themselves when planted. I take it 
for granted that the trees are all doubly worked on blight-proof stock ; therefore 
the roots or stocks should all bo the same, and should, when worked with 
Nonpareils, have made proportionate growth. The fault, therefore, must be 
either that when purchased they were not young healthy trees, but were, in 
all probability, small stunted trees of three or four years’ standing, moved, 
most probably, from year to year to prevent growth ; or else there may have 
been some chemical manure used in too close proximity to the roots, which 
will stunt and very often kill trees outright. The best thing to be done 
with these unhealthy trees is to root them out and replant with young 
healthy ones. It would not be advisable to bud on unhealthy stock such as 
is described. 


Ringbarking Peppermint or Messmate. 

Mr. J. Morrison-, Bulga Creek, Queanbeyan, asks for information as to 
best time to ring or sap peppermint or messmate. 

All authorities available appear to consider winter tho best time. As a 
rule this tree suckers at all seasons of the year, but least in winter. An 
exhaustive report on Ringbarking and Sapping was published by the Depart- 
ment in January, 1891, and can be had on application. 

Oil-cake for Draught Horses. 

Mr. Albert IIannabus, Pitt Town Road, Windsor, inquires as to the feed- 
ing value of oil-cake for horses drawing heavy loads, such as teams. He 
feeds principally on maize and chaff, but believes some other fodder is 
necessary, as maize is too heating in summer time and oats are not always 
cheap enough. Tho oil-cake he refers to is sold by Messrs. Lever Bros. 
The Principal of the Hawkesbury Agricultural College is now conducting 
experiments with this cocoa-nut oil-cake for milk production, and when 
completed we shall publish the results. A little of the cake given to working 
horses would prove beneficial, but if fed too heavily it might cause looseness 
of the bowels and softness as regards work. 

Watering Fruit-trees. 

Mr. Martin Dunn, of Forrester, via Windsor, inquires, “ What quantity 
of water is required per acre for fruit trees in this district. Land well 
drained.” 


p 
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Mr. W. J. Allen, Fruit Expert, says : — “This depends entirely on the 
season of year, and iu a very dry season three thorough irrigations should 
be sufficient provided the soil be kept clean, with deep cultivation, allowing 
no weedB to grow, and with at least two cultivations each month during the 
summer, and well ploughed in winter. If sufficient water to run in furrows 
is not available the best means is to make a small circular trench around each 
tree, and at a distance of 3 feet from it, and fill this up twice in a day, and 
as soon as dry enough loosen soil around tree well so as to retain moisture. 
This should be a sufficient supply to last six weeks in the hot weather. A 
200-gallon tank, mounted on a cart and with a tap and canvas hose to run 
water from the tap into the trench, is the most convenient mode of carting 
water ; the trench to be 6 inches deep. During the autumn, winter, ana 
spring it is hardly necessary to irrigate, the season when trees most require 
water being after the ground becomes dry in the later spring and summer, 
and when trees are making vigorous growth.” 

Manure for Orange-trees. 

Mb. Dunn also states : — “ I have citrus trees (2 years old) on a ridge of 
sandy loam, and am putting vegetable drift soil from bank of Cuttin Creek 
as a tertiliser. Would like to know if this is sufficient in itself, or should I 
use a chemical or fertiliser with it.” 

Mr. Allen thinks it would be advisable to put with the drift Boil 1| 
to 2 lb. of Thomas’ Phosphate Powder to each tree, mixed with the soil and 
well scattered about, but not within 2 feet of the tree itself. Oranges 
require fertilisers rich in potash, lime, and phosphoric acid. 


Treatment of Hare-gnawed Trees. 

Mb. Chables Smith, of Rossmore, Liverpool, mentions that in 1894 the 
hares ringbarked six of his apple-trees all around the sap and 14 inches in 
length. He bound the wounded stems with a bandage saturated well with 
clean tallow. The bark grew rapidly and very clean. 


Fodder for Dairy Cattle. 

In response to numerous inquiries as to suitable fodder for dairy cattle in 
dry districts, Mr. Valder states : — It has been proved at the Wagga Farm 
that, in spite of hot, dry weather, it is quite an easy matter to keep up a 
continuous supply of dairy fodder throughout the year. So far, the best 
results have been obtained from the following crops 

For summer feeding : — 

Sown in August — Sugar beet, mangels, lucerne. 

„ September — Maize, sorghum, millet, lucerne, pumpkins. 

„ October — Cow-pea, sorghum, millet, pumpkins. 

For winter feeding : — 

Sown in February and March — Turnips, rape, barley and tares, rye and 

tares, Poland wheat, and fade. 

„ April and May— Lucerne, barley, oats, and rape. 

In the intervening months small crops can be sown as the weather per- 
mits. The thing necessary to carry out the above successfully is to adopt a 
system of thorough cultivation by growing as much as possible in drills* and 
taking care not to sow until the sou is properly prepared to receive the seed. 
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If iu the first instance the land is well and carefully broken up, the 
difficulty of preparation in unfavourable seasons will be minimised. It is also 
advisable to have a stack of ensilage on hand, in case of protracted drought, 
although so far I cannot say that is often required in this district. 

The past two years have been, I am informed, two of the worst known by 
the oldest inhabitants of the district, and yet such crops of green fodder 
have been produced on this farm that I am satisfied dairying will pay here ; 
and it is the intention of the Department to erect a dairy on the farm, and 
largely increase the dairy herd. 


Lucerne. 

Mu. W. C. Bowen’, Manager, Walla Walla Station, via Culcairn, writes: — 
“ A matter that 1 would like to know more about is lucerne. I have planted 
800 acres of it, and have used the best Hungarian seed that I could buy. I 
have been told that colonial seed is far more satisfactory, being more vigorous 
in growth and more lasting. 1 would also like to know if there is any 
danger in keeping sheep on it for any length of time, as I have heard that 
young sheep have died through being fed on it. With us, I know it is not 
suitable for show sheep, as the wool gets in a very heavy condition, and 
when shorn is quite dingy looking. People hereabout say lucerne won’t 
grow on clay lands, but I may state that I have seen heavy crops of it 
growing on railway banks in Tasmania that were pure pipe-clay. Possiblv, 
the clay lands want subsoiling. With us, the land is light loam or sandy 
loam.” 

Mr. Valder, Manager, Experiment Farm, Wagga, reports: — “I do not 
think there is any objection to putting young sheep on lucerne, but of 
course keeping them on it for any length of time is a mistake — that is, if 
they get no other food. It is a very great mistake to keep any animals on 
one class of food for a long period, and although they often appear to do 
well, they would thrive much better if a change were given. Of course, this 
is often rather a difficult thing to do, but every effort should be made to 
carry it out. 

k ‘ Clean samples of colonial grown lucerne seed, especially such as that 
produced in the Mudgee, Hunter River, and Tamworth districts, as a rule give 
better results than imported seed. I have several times seen them tried side 
by side, and in every instance the results obtained were greatly in favour of 
tne colonial-grown seed.” 
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Society. Secretary. Date. 

Dapto A. and H. Society A. B. Chippind&ll Jan. 6, 7 

Albion Park A. and H. Association H. Fryer ... ,, 13,14 

Gosford A. and H. Association W. McIntyre ... ,, 29, 30 

Wollongong A. and H. Society J. A. Beatson ... Feb. 3, 4 

CobargoA., P., and H. Society T. Kennedy ... ,, 10, 17 

Ulladulla P. and A. Society C. A. Cork ... ,, 16, 17 

Berrigan A. and H. Society R. Drummond... ,, 17 

Riverina P. and A. Society (Cereal) W. Elliott ... ,, 

Manning R. (Taree) A. and H. Association H. Plummer ... „ 18, 19 

Lithgow A., H., and P. Society J. Asher ... ,, 18, 19 

Robertson Agricultural Society R. J. Ferguson . Mar. 2, 3 

Bega A., P., and H. Society J. Underhill ... ,, 3, 4 

Southern New England (Uralla) P. and A. Association Jas. Leece ... „ 9, 10 

Tumbarumba P. and A. Society W. Willans .., ,, 9, 10 

Tenterfield Intercolonial P., A., and M. Society ... F. W. Hoskin ... „ 10, 11, 12 

Coonabarabran P. and A. Association E. May-Steers... ,, 11 

Oberon A., F[., and P. Association A. Gale... ... ,, 11, 12 

Berrima District (Moss Vale) A. H. and I Society ... J. Yeo .. ... ,, 11, 12, 13 

CobargoA., I*., and H. Society T. Kennedy ... ,, 16, 17 

Crookwell P. and A. Association W. P. Levey ... ,, 18, 19 

LismoreA. and I. Society T. M. Hewitt ... ,, 18, 19 

Walcha P. and A F. Townsend ... ,, 23, 24 

Cudal A. and P. Society C. Schramme ... ,, 24, 25 

Blayney A. and P. Association J. Clements ... April 1, 2 

Mudgee A. P. H. and I. Association J. Cox ,, 6, 7 

Liverpool Plains (Tamworth) P., A., & II. Association A. M‘Leod ... ,, 6, 7, 8 

Warialda P. and A. Association W. B. Geddes... ,, 7, 8 

Williams River A. and H. Association W. Bennett ... ,, 7,8 

Cooma P. and A. Society D. C. Pearson ... ,, 7,8 

Orange A. and P. Association W. Tanner ... ,, 7, 8, 9 

Gulgong P. and A. Association ... ... ... ... C. E. Hilton ... ,, 13, 14 

Queanbeyan P. and A. Association W. D. Wright... ,, 13, 14 

Royal Agricultural Society ... F. Webster ... ,, 14-20 

Moree P. and A. Society S. L. Cohen ... „ 21, 22 

Clarence P. and A. Society (Grafton) J. Wilcox ... ,, 27, 28 

Bathurst P. and A. Society W. G. Thompson ,, 28, 29, 30 

Hunter River (West Maitland) A. and H. Association... W. C. Quinton ,, 28, 29, 30 

Hay Hortic. Society J. Johnston ...May 5* 

Namoi P. and A. Association (Narrabri) J. Riddle .. „ 5, 6 

Hawkesbury District Agricul. Association (Richmond) C. S. Guest ... ,, 6, 7, 8 

Upper Manning A. and H. Society W. Dimond ... ,, 12,13 

Wellington P. & A. Society R. Porter ... ,, 13, 14 

Upper Hunter P. and A. (Muswellbrook) J. C. Luscombc ,, 19, 20, 21 

Gunncdah 1 J . A. and H. Association J. H. King ... Aug. 3, 4. 

Grenfell P. and A. Association Geo. Cousins .. ,, 25, 26 

Northern Agricultural Association C. Poppenliagen Sept. 1,2 

Murrumbidgee P. and A. Association (Wagga) P. W. Lorimer.. „ 1, 2 

Albury and Border P. A. and H. Society Geo. E. Mackay ,, 8, 9 

Junec P. and A. Association ... ... ... ... J. C. Humpreys ,, 15, 16 

Burrowa P. A. and H. Association J. H. Clifton ... ,, 16, 17 

Berry Agricultural Association A. J. Colley ...Nov. 25, 26 

Secretaries of Societies are asked to forward dates of forthcoming Shows as soon 
as decided. 

t!: Postponed indefinitely on account of drought. 


[10 plates.] 
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About 40 acres of abandoned, unfenced, dead and dxinir ^ratijre orchard, ft miles north west of Sydney. 
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The Abandoned Orchards of Cumberland 

County. 

(All the illustrations are taken from recent photographs . ) 

Bv N. A. COBB. 

A neglected orchard is a constant menace to all neighbouring healthy 
orchards — an abandoned orchard starts promptly on the high road to quick 
ruin. It at once becomes a breeding-place of all manner of pests, and from 
thence those pests continually invade all adjacent healthy orchards. 



Jones' Complaint. 

Winds and flying creatures transfer the germs of disease from one orchard 
to another wholesale. Gusts of wind shake loose the spores of disease- 
producing fungi, and whirl them in among healthy trees half-a-mile away 
quicker than one can tell about it. Ton sparrow flitting from its nest among 


A 
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the abandoned boughs across to neighbour J ones’ beautiful peach orchard 
carries the dreaded aphis on his legs — only one or two of the insects, it is true, 
but that is enough, so frightfully prolific is the aphis. The flies and other 
insects that pass unseen to and fro are often laden with the spores of very 
injurious fungi. If Jones complains of all this don’t set it down to an 
inborn tendency of his to grumble — he has a genuine grievance. He is 
trying to make a living out of fruit-growing, and he has such a hard time 
of it that if he makes both ends meet it is only by hard work and good luck. 

But surely Jones must be an exception ? Not every grower has an aban- 
doned orchard abutting, and annoying him in this way ? 

1 wish J ones was an exception, but so far as Cumberland County is concerned 
I am afraid he is not; in fact, I am sure he is not. No, Jones is not an 
exception. 



Take a Trip. See for Yourself. 

. ^ ^ ou ^^bt it take a 3 s. trip to Hornsby, via Milson’s Point, and return 
via btrathfield. The trip will take you through the heart of a larue fruit 
district. 

The North Shore railway train, running from Milson’s Point to Hornsby, 
penetrates beautiful hilly country, containing some of the finest orchard 
sues in the Colony. Little slopes of excellent soil, having a protected 
easterly and northerly exposure, abound on every hand. Indigenous timber 
19 abundant and tall, affording most perfect wind-break* on ©very side. A 
husbandman 9 cottage, snugly tucked into a corner of one of these sit©*, 
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Sketches taken from Photographs, April, 1897. 

Each Sketch is a fair sample of the whole Orchard. 
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surrounded by prolific fruit-trees, within 10 miles of half-a-million fruit 
consumers, presents to the imagination an ideal homo and livelihood. As 
the traveller looks out of the car window upon such a scene, it is easy for 
him to envy the owner and occupant of this apparent earthly paradise; and 
yet, beautiful as these orchards appear, they are giving their owners a groat 
deal of anxiety. 

10,000 acres of Rotten Orchards. 

Bad seasons, competition, poor marketing, pests — these are the drawbacks 
to the business. For some of these drawbacks the growers are themselves 
responsible, hut over others they have only partial control, and among these 



are the various fruit pests with which they are afflicted. Though the 
orehardist may light these by the best known methods, and for a time 
conquer them, they soon reappear, and the battle has to be fought over again. 
Clean his own orchard well as he will, there is at no great distance a breeding- 
place for all these pests, whence they make fresh inroads. Of tenor than 
iiofc this breeding-place is one of these numerous abandoned orchards. 

Numerous? Yes, numerous! 7 r ery numerous ! There is not less than 
10,000 acres of abandoned and thoroughly diseased orchard within 25 miles 
of Sydney. Distributed in small areas of from 1 to 100 acres all through 
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our main fruit districts are hundreds of abandoned dying orchards. Across 
the face of this fair county of Cumberland, the pride of the Colony, is thus 
written in bold characters, acres broad, this criticism on our intelligence — 
that we will allow one citizen to palpably and seriously interfere with the 
legitimate occupation of another. 


Hard Facts. 

The case is a glaring one. Let us descend from generalities, and examine 
into details. 

^ Here are 50 acres of orchard. Almost every tree is dead, or partly so. 
It would he better to say, “ Here are 50 acres of what was once an orchard.” 
The trees arc dead ; that is to say, in one sense they are dead. They have 



Fig. r».~ -About 10 acres on the North Shore railway line. Half the trees are dead, the remainder 
are dying 1 . Appears to be on the market for building lots. 


few leaves, no fruit. The twigs are bare, and the bark is peeling off and 
falling to the ground. As orange trees or pear trees they are truly dead, and 
yet in another sense they are not dead. On the contrary they swarm Avith 
life. Every inch teems with beings in the prime of life — insects, moulds, 
blights, microbes without number. Gnawing, sapping, rotting, according to 
their wont, and all producing eggs or spores, and shipping them outward on 
every breeze that blows. With one of these “ dead ” trees for material a 
microscopist could occupy a whole day in meroly taking down the names of 
the various forms of lire that are busy pulling it to pieces for their own 
benefit, so that they may grow and send endless generations of their children 
out to attack and destroy other fruit trees. 


The Indictment. 

To him who understands the condition of these abandoned orchards, it is 
hard to speak of them with patience. They swarm with pests, they are 
burdened with disease. They are a breeding pen of things that corrupt, and 
a lurking place of things that rob all the neighbouring healthy orchards. . 
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Insects that gnaw the outsido of the trees and tunned the inside, that 
puncture and strangle the roots, and that reduce the fruit to a mass of 
corruption ; insects that lay waste by day, and insects that destroy by night ; 
that mangle and deform the branches, that reduce the leaves to shreds. 

Scales of every sort — fat brown scales that drain the life out of the bark, 
and small white scales that smother it; flat yellow scales that hang on and suck 
like leeches, big puffy white poisonous scales that seem to audaciously dare 
you to come near. 



(;. About 20 of orchard, miles north of Sxdriey. Hearing no fruit; abandoned and 

uoiny to ruin. 


Moulds that corrode the hark and dry-rot the wood ; moulds that scab and 
putrify tho fruit ; moulds that deform and riddle the leaves ; moulds that 
girdle and blistec and scar. 

Mildews that wilt and burn the foliage and reduce it to powder. 

Sap-draining mistletoes, draggling and long, that choke the life out of the* 
very bough that keeps them from falling helpless to the ground. 

Lichens and mosses that disfigure, and that give lurking place to worse 
things. 

Blights that cause blossom and foliage to droop, wither, and waste away ; 
blights that devastate with canker and rust. 

Microbes that ferment and decompose the tissues of the trees ; that gum, 
and clog, and rot; microbes that putrify and send to decay. 

Fruit-devouring birds, hats, and quadrupeds. 
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Innumerable weeds that fill the air with seeds, promises of fruitless human 
toil in time to come. 

Burdened with all these plagues, is it any wonder these abandoned 
orchards are a source of complaint among fruit-growers ? 


Windsor Pear-trees. 

Here is an acre of fine-looking pear-trees. To be sure they bear no fruit, 
but they need not be condemned on that account, need they? It is true 
they are of no use to anyone ; they are abandoned and not fenced in, but at 
most seasons they present a rather fine and healthy appearance. The foliage 
is abundant — too abundant ; if anything. In spring they blossom profusely, 
and are an ornament to the landscape. Surely, they are at least harmless ? 



Fig. 7. — Nearly 100 acres of abandoned orchard, about 20 miles north-west of Sydney. The trees are 
either dead or dying, though a few still bear fruit. The place is overrun with weeds. 


No, not harmless. These are Windsor pear-trees, and similar patches of 
old trees of this sort may be found all oyer the county. Theso trees are 
peculiarly subject to a blight that affects the blossoms, foliage, and fruit 
of pear-trees. So severe is this disease on this particular variety that 
hundreds of trees may be- seen without a single fruit. The blossoms and 
young fruit are so completely destroyed by the fungus causing the disease 
that a ripe fruit is rarely to be seen. It is quite safe to say that the trees of 
this variety harbour a thousandfold more of this particular disease than do 
those of any other variety. 

Is it a serious disease ? Yes, it is the most serious disease of the pear 
that we know in this part of the world. The losses from it reach thousands 
of pounds annually in this county alone. Hardly a pear-tree escapes. It 
is uncommon to find in the Sydney market a locally-grown pear that is 
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perfectly free from this disease. You, yourself, have oaten hundreds of 
such imperfect pears ; you may see the blemishes on the next pear you take 
in your hand. 

Shall we let this fruitless variety stand any longer? Why encumbereth 
it the ground ? 

It will bo worth more as timber than in any other form. The wood, 
when well seasoned, is in demand by turners for handles, mallets (croquet), 
and bjr draughtsmen in thin slabs, for curves, triangles, and T squares. 
The disease should be cured or these trees should be cut and seasoned for 
timber. 



Fi:;. About. 10 acres a miles out on the Milson’s Point, to Hornsby railway. Abandoned, 
unpruned, dyitijr, bearing no fruit. 


The Reason Why. 

Why have these orchards been abandoned ? There are several reasons. 
The most obvious to the ordinary observer is the rise in the value of land 
along the new railway lines penetrating the fruit districts, and the sales by 
which land formerly cultivated for fruit has passed into the hands of specu- 
lators, to be re-sold for building purposes. The speculator knows nothing 
about fruit-growing, and often cares less. So the trees on the land are 
neglected and are allowed to stand and rot. Bat this is only one reason. 

In other cases orchards have become too old, or the lands have become loo 
exhausted to be fertile, and they are, therefore, abandoned. 

In still others, the varieties have become antiquated, being done out of a 
market by more modern varieties, and so, being no longer profitable, these 
orchards, instead of being grafted over, are suffered to go to ruin. 

Again, tlio owner, grown old, or unable to stand competition, cannot 
keep up the necessary cultivation and supply of manure. 
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Or, driven to the wall by misfortune, he falls into despair, and lets things 
drift. 

There are scores of reasons why orchards have been abandoned, but these 
reasons afford no comfort to those who, living next door, suffer in conse- 
quence. 

What’s to be done ? 

The cost of cloaring the land of these nuisances would vary from about 
5s. to 15s. per acre. This includes cutting and burning. The cost of freeing 
Cumberland county of its dead and dying orchards would hardly exceed 



Fig. 9. — About 40 acres, 9 miles north of Sydney. Trees dead and dying. 


£5,000. If distributed among tho owners the cost to each would be in 
the vast majority of cases, trifling, though in a few cases it would bo 
considerable. 

May I appeal to these owners to do a charitable act, — no, not a charitable 
act, but simply a just one, and that is, to clear this land of this diseased 
burden. There is no law compelling such action, but it will be a good 
action, worthy of a patriotic citizen. 
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Analyses of Commercial Fertilisers obtainable 
in New South Wales. 

F. B. GUTHRIE and E. IT. G UK NEW 


Tm: accompanying list of manures obtainable in the Colony, together with 
their composition as determined by analysis, and their price, is the result of 
the revision of the list issued in July, 1895. Since that time, although the 
fertilisers in the market have not altered materially, some new products 
have been introduced, and some of the old ones have either dropped out, or 
altered somewhat in composition and price. 

It will be noticed that many of the manures are no longer sold by the 
manufacturers, but are in the bands of agents, undoubtedly a healthy sign. 
It will also be noticed that the prices for bone-dust have gone up. 

The list is compiled in the interest of the farmers, and it is hoped that it 
may serve as a guide to those requiring any particular class of manure. 

In almost every ease the figures given are those obtained from samples 
submitted to the Department for analysis. 

The fertilisers sold by the Colonial Sugar Company have, however, not 
been thus checked in all cases, Mr. AV alton’s figures being published. 

A word is necessary in explanation of the column giving the u values ” of 
the manures. These figures are calculated from the composition of the 
manures as determined by analysis, a definite unit-value being assigned to 
each of the fertilising ingredients. Tho units on which the values here 
given aro computed are as follows : — 

Unit-Values of fertilising ingredients in different manures for 1897 : — 




s. 

d. 


Nitrogen in ammonium salts and nitrates... 

... 9 

6 per 

unit. 

Nitrogen in blood, 

bones, offal, &c. — fine ... 

... 10 

0 


Phosphoric acid in 


... 2 

0 

>> 

Phosphoric acid in 

su perphospliate — 




>> 

water soluble ... 

... 5 

4 


>> 

citrate-soluble ... 

... 4 

6 



insoluble 

2 

0 


Potash 

... ... ... ... 

... 5 

4 
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To determine the value of any manure the percentage of each ingredient 
is multiplied by the unit value assigned above to that ingredient, the result 
being the value per ton of that substance in the manure. For example, a 
bone-dust contains 4 per cent, nitrogen and 20 per cent, phosphoric acid : — 

4 X 10s. = £2 0 0 = value of the nitrogen per ton. 

20 X 2s. = 2 0 0 = value of the phosphoric acid per ton. 


0 0 = value of manure per ton. 

It must be clearly understood that the value thus assigned, depending 
solely upon the chemical composition of the manure, does not represent in 
all cases the actual money value of the manure, which depends upon a variety 
of causes other than the composition, and is affected by local conditions. 

It is simply intended as a standard by which different products may be 
compared. At the same time it has been attempted to make the standard 
indicate as nearly as possible the fair retail price of the manure, and the fact 
that in the majority of cases the price asked and the value assigned are 
fairly close shows that the valuation is a reasonable one. 

To economise space, only those ingredients are given whose presence 
directly affects the value of the manures. Full analyses can be obtained if 
desired. 

In the table of mixed fertilisers, &c., it will be noticed that three columns 
are assigned to phosphoric acid, and a different unit-value assigned to each, 
water soluble, citrate-soluble, and insoluble. When hones or mineral phos- 
phates are acted on by sulphuric acid, a portion of the tri-calcic phosphate is 
converted into another lime-compound known as mono-calcic phosphate or 
superphosphate. This compound is soluble in water, and it is to its presence 
that the rapid action of the superphosphate is due. 

This is the “ water-soluble ” acid of the table. 

In many superphosphates, however, a considerable portion of this com- 
pound has undergone change. This change may be due to the quantity of 
sulphuric acid used in the manufacture, to the quantity of salts of iron and 
alumina present, or to the length of time it has been kept, and it results in the 
formation of a third lime-compound — bi-calcic phosphate. This is known as 
“reverted*’ or “retrograde” phosphoric acid, and, oeing insoluble in wateT, 
but soluble in ammonium citrate, is here given under the heading “ citrate- 
soluble.” A value has been assigned to the phosphoric acid in this condition 
intermediate between the others. Its manorial activity has been found to 
be very little less than that of the water-soluble acid. 

As many manure manufacturers prefer to use the term “ reverted,” it is 
well to keep in mind that in this list the term is identical with “ citrate- 
soluble.” The only exception is in the case of Thomas phosphate. In this 
product the “citrate-soluble” is a compound of lime distinct from the 
others ; it is neither hone-phosphate nor superphosphate, nor reverted phos- 
phate, but is a fourth lime compound, known as tetra-calcic phosphate. It 
is soluble in ammonium citrate, and has practically the same mammal activity 
as reverted phosphate. 

In the fourth table are a ntimber of waste products which may in many 
cases be economically utilised. 
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* Tw entj bags at 2s. each, on trucks. Petersham. Smaller quantity, 2s. Gtl. per bag. t Kainit also contains 30 per cent, of magnesium salts. 

8s. per cwt. § Kainit also contains 30 per cent, of magnesium salts. ;j 22s. 6d. per ton on rail at Portland. «[ 8s. per ton on rail at Portland. 
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*5 per cent, soluble in water. f 1 per cent, of the phosphoric acid is water-soluble. 
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Dairying in New South Wales. 

Notes and Notions, 


M. A. O’CALLAGIIAN. 

To begin with the cow, I must say that while I have seen some very useful 
dairy cows in the Colony, particularly on the south coast, a great, in fact the 
greater, portion of the dairy cows I have seen throughout the Colony do not 
appear sufficiently good to be worthy of their place in a dairy herd. This is 
no doubt owing to the fact that dairying is yet now to a great portion of the 
Colony, and there has not been time to build up good class herds. A number 
of cows I have seen are very light and weedy, no doubt due to in and in 
breeding ; and I think the greatest credit is due to those who have gone to 
the trouble and expense of importing new blood into Australia. There is 
yet a great deal more wanted, but as the cost of bringing cattle from Europe 
is extremely high, about £70 per head, it is to be feared progress in this 
direction will be slow unless the combined action of the Governments of 
Australia will bo the means of having the freight reduced. If not, the 
Government could perhaps meet the matter in some other way, either by the 
importation of cattle on tlieir own behalf, or by defraying portion of the 
freight for importers, provided the animals were approved of. From my own 
observations and from the figures I have seen quoted by others I fear the 
milk yield of the cows of the Colony forms a very low average, and I am 
confident that there is more money to be made or lost in this than in any 
other department of Australian dairying. The milk yield of the cows of the 
Colony is estimated at about 2S0 gallons per bead. In a few years, by 
means of careful breeding and selection, which can only be done where a 
record of each cow’s milk is kept, this could be raised to 450 or 500 gallons 
per head. In most countries a cow is not reckoned to be worth her food 
unless she yields GOO gallons of milk per annum ; and if New South Wales 
is to keep pace with the rest of the dairying world, her farmers will have to 
aim at and endeavour to produce a milch cow of a higher standard. If 
farmers can be induced to measure or weigh each cow’s milk twice a week 
(once in the morning, and once in the evening), and calculate therefrom her 
annual yield, we will be on the high road to improvement, and, I think, the 
Government might reasonably do something towards stimulating this practice 
among our farmers. 

Now, having got good cows, they will require to be fed, not allowed to 
starve, as many cattle are doing just now, owing to the failure on the part 
of their owners to provide anything for the rainy, or rather, for the dry day. 
Farmers will say it will not pay to grow other food than grass for cattle. 
Perhaps it will not pay to raise crops for bad or indifferent cows, but it will 
certainly pay to keep good ones from half-starving whenever a dry season 
ensues. Thero is no absolute necessity for dairy farmers to go in extensively 
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for tillage year after year, for during many years very little will be needed 
besides the ordinary pasture, but I do say that no farmer should be found in the 
autumn without sufficient food to put his cattle over a trying winter. If all 
goes smoothly, and a favourable grass season is had, little if any of the 
food will perhaps be used, but it will remain over for another year ; and if 
only some be used there neod be grown the following season only sufficient 
to replace what has been eaten. Ensilage, lucerne hay, and numerous other 
foods will hold good for some years. Sorghum is a very useful plant, is 
easily grown, and yields a heavy crop, besides the fact that it contains a very 
large amount of digestible matter suitable for dairy cows. Maize ensilage 
can also be highly recommended for dairy cows ; and, where plentiful, 
crushed oaten grain, mixed with a little bran, should bo used, as it makes a 
most excellent food. 

Coming to milk, how long is it before all farmers can bo got to strain and 
aerate the milk ? This is absolutely necessary for the production of good 
butter, if milk is not supplied to the creamery twice a day, and immediately 
after milking. In some countries this is compulsory by law, and especially 
in countries where much cheese is made, as cleanliness in cheese-making is 
even more important than in butter-making. 

I shall now suppose that the milk is taken to a creamery, or separated by 
machinery on the home farm, and as early as possible I will deal with this 
portion of dairying. 
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(1) HEAD OF WORKER 



(2) HEAD OF SOLDIER. 



(3) WING OF PERFECT INSECT. 


WHITE ANTS (Termes laetis, n. sp.) 

Details of Head of Worker and Soldier, and Wing of . Perfect Insect 

(much enlarged). 
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Wljite fnts, 

With some Account of tiieir Habits and Depredations. 


By WALTER W. FROGGATT, 
Government Entomologist. 


{Specimens of potatoes were received from Mr. Broughton Corrie, Colo Yale, 
about the middle of February, with the information that when harvesting 
his crop he had found those in one comer of the Held covered with white 
ants, which were burrowing into and gnawing the centres out of otherwise 
perfectly sound tubers ; but as none of the insects were sent with this con- 
signment, further information was asked for. 

In response to my request, further samples of potatoes were sent down 
swarming with live soldiers and workers of these destructive little creatures, 
and so honeycombed with their attacks that only the outer surfaces were 
solid. Shortly afterwards I paid a visit to Mr. Corrie’ s farm, and made the 
following observations : — 

The bulk of the potatoes had been harvested, but a few remained undis- 
turbed in the corner infested, and every one we turned over was more or 
less riddled with ant holes. The field in which the crop had been planted 
was new land, only cleared the previous season, and still containing a number 
of the larger stumps, while about 30 yards from the comer of the paddock 
there was a large white ants’ nest (termitarium), which, partly covering a 
large stump, reached to about 5 feet in height, and when cut down was 
found to he swarming with termites in all stages of development. There is 
not the least doubt that it was foraging parties from this nest that had 
invaded the paddock. 

This termite upon examination proved to be our commonest Sydney 
species, which is responsible for nearly all the damage done to houses in the 
city and suburbs. It belongs to the typical genus Termes , and in a con- 
cluding paper in my Monograph of the Australian Termitidce , being published 
in the Proceedings of the Linneaii Society of N.S.W., I propose to call it 
the “Milk Termite” {Tonnes lactis , n. sp .), on account of the soldiers 
ejecting a globule of milk-like fluid when disturbed. It was this spocies 
that destroyed the roof of the Australian Museum last year, and two years 
before eat out the floor of the records office in the buildings of the Depart- 
ment of Education in Bridge-street. The same termites are to be found 
destroying the woodwork of the hot-houses in the Botanic Gardens, and in 
nearly every instance where the white ants have been sent in from buildings 
about Sydney they have proved to belong to this species. 

In the immediate vicinity of Sydney these termites do not build mound 
nests, but are found under logs or stones, gnawing the bark off dead tiees, 

B 
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or in email communities about the trunks of trees; but upon the Blue 
Mountains and all over the Shoalhaven district they build large, regular 
mound nests. 

These termitariums measure from 2 to sometimes feet in height, 
broadest at the base, and tapering slightly to a rounded summit. The outer 
surface consists of a solid earthem wall, often from a foot to 18 inches in 
thickness, formed of particles of earth gathered upon the surrounding 
surface, and cemented together with the excreta of tho workers voided 
while placing the earth in position. This wall encloses a compact woody 
jnass, slightly separated from it on the sides, but almost touching at the 
apex. This central portion varies in different parts of the nest in its 
structure, but chiefly consists of titurated wood that has been eaten and 
passed through the bodies of the termites, and has a regular foliated 
structure, those lumps forming a coarse irregular honeycomb. The cap is 
composed of rounded irregular lumps, but towards the centre, about 6 
inches from the ground-level, there is a Boft papery-like mass about the size 
of a man’s head, composed of fine sheets folding round each other, and full 
of holes and irregular galleries ; this is the nursery where all the very small 
larvae live after they have hatched out. The eggs, which look like grains of 
sugar, will be found piled up on the edge of a terraced formation where it 
joins the nursery. Here the queen’s cell is situated, somewhat about the 
shape and size of an inverted saucer, and Bur rounded by other terraced cells. 
Where the base of the nest comes in contact with the ground it forms a 
coarse network of cells with galleries leading downward into the earth, from 
which they gain access to the outside world. 

All these mounds are in the first instance formed over a dead stump or 
fallen log, whieh in the course of time is by the action of the termites trans- 
formed into this titurated woody material. The social life and transforma- 
tions of the different forms found in these nests is very remarkable, and has 
puzzled naturalists from earliest ages. Pliny, in his “ Natural History of 
the World,” where all the curious and remarkable “ facts” known to the 
ancients are recorded, gives the following account of the “ Indian Pismires,” 
which is probably intended for white ants : — 

u In the country of the Northern Indians, named Dardae, the ants do cast 
up gold above the ground from out of holes and mines within the earth ; 
these are in colour like to cats, and as big as the wolves of Egypt. This 
gold beforesaid, which they work up in the winter time, the Indians do steal 
from them in the extream heat of summer, waiting their opportunity when 
the pismires lie close within their caves under the ground from the parching 
sun, yet not without great danger. For if they happen to wind them, and 
catch their scent, out they go, and follow after them in great haste, and with 
such fury they fly upon them, that oftentimes they tear them in pieces, let 
them make way as fast as they can upon their most swift camels, yet they 
are not able to save them, so fleet of pace, so fierce of courage are tliey, to 
recover the gold they love so well.” 

Each nest contains three very distinct classes or castes. First, the winged 
males and females, which hardly differ in general appearance from each other, 
and are popularly known as “flying ants.” They are developed from the 
by a gradual series of moults, and when about half grown show well- 
formed wing cases. The nests during the winter months are full of these 
termites in all stages of growth, and early in November they undergo their 
final moult and emerge with two pairs of full grown wings. The workers 
how cut regular galleries through the earthen walls, which are guarded by 
the soldiers until the time comes for them to all fly from the nest. The 
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bulk of them are destroyed by birds and hundreds of other insects that prey 
upon these helpless creatures, while thousands of them perish around lamps 
and fires. A few pairs, however, manage, after shaking off their wings 
(which have a curious cross suture close to the shoulders by which they are 
very easily pulled off), crawl under a log, where, if they manage to exist 
until they are found by a foraging party of workers and soldiers, they found 
a fresh colony. 

What becomes of the male termite after the female becomes pregnant I 
do not know, as I have never been able to find him in a well-developed nest, 
but the female, which is popularly known as the “queen white ant,” as soon 
as she is settled in her cell, often called the “ royal chamber,” begins to lay 
eggs, and while the head and thorax remain at the normal size, her abdomen 
swells out into a cylindrical rounded white mass as thick as a small pea-pod, 
which renders her quite helpless, and incapable of crawling about. The 
body now consists of a great number of egg-tubes, or ovaries, leading into 
the egg-laying duct, and from this single insect flows the whole life and 
reproductive power of the colony. The queen is carefully fed and looked 
after by the workers, who remove the eggs into adjoining galleries between 
her cell and the true nursery previously described. The queen may lay eggs 
for some years, but I do not think either at the rapid rate or for so long as 
many of our popular writers have asserted, for the workers have the power 
(probably in the method of feeding the young larvae) of producing supple- 
mentary queens, which never pass through the winged form, but are produced 
direct from the egg, and probably supersede the queen in cases of emergency, 
when she has outlived her usefulness or been accidentally destroyed. 

The workers, which constitute the bulk of the members of every nest, are 
aborted females and males (and not only females as among the bees), whose 
duties are to do all the building and repairing of the nests, look after the 
queen, eggs, and lame, and all other work in the community ; and it is to 
the powerful jaws of this form that we are indebted to their destructive 
habits. They measure about 2 lines in length, of a uniform dull white colour, 
with large rounded heads sometimes tinted with pale yellow; the antenna) 
formed of a number of rounded bead-shaped segments, and a rounded upper 
lip, which covers the short powerful jaws ; the thorax is comparatively small; 
the legs short and stout, armed with fine spines at the base of the shanks, 
and the abdomen large and rounded. 

The soldiers are also aborted males and females, and arc never as numerous 
as the workers. Their duties are to protect the nest, and drive off any 
enemies that appear when it is damaged or broken into, and direct the 
labours of the workers when adding to or mending gaps in the outer surface 
of the nest. 

They are more slender in form than the workers, with the head pear- 
shaped, and the jaws produced into two stout scissor-like jaws, while above 
them in the centre of the head is a small cylindrical opening connected with 
a chamber at the base of the head, through which they can eject the white 
fluid previously mentioned, which is also a weapon of defence against their 
enemies. 

In these remarkable households it is the blind leading the blind, for 
neither the soldiers or workers are furnished with eyes, and all their move- 
ments must be directed by their delicate sense of touch, for when mending 
a gap in the nest the soldiers always form themselves into a regular row, 
standing just far enough apart for them to touch the tip of each others 
antennas, which are constantly moving, while each worker comes between 
the soldiers and deposits its load, returning until the breach is closed. 
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Besides the above-described forms, there are always a great number of 
immature termites all over the nest, from the tiny larva? just hatched from 
the eggs to the pupa) with their wing cases reaching down to the middle of 
the back. 

There are several other species of this family belonging to the genus 
Eutermes that are very common about Sydney, which seem to confine their 
attacks to fences, bridges, and outbuildings, seldom, if ever, coming into the 
timbers of our houses. They form small dome-shaped nests over small 
stumps, perfectly rounded on the apex, seldom more than 2 feet in height 
with the outer crust not formed of earth, but of a very tough Btrong woody 
substance, while the internal structure is not so regular as those of the large 
mound nests. 

These Eutermes also build nests upon the branches of both living and dead 
trees, sometimes running a covered gallery leading out of the ground up the 
trunk of the tree to a rounded nest 40 or 50 feet above the ground, which 
sometimes is constructed of a rounded form with a dead branch intersecting 
it in the centre, or at other times simply resting upon a forked branch. The 
soldiers of this group differ from all others in having the front of the head 
produced into a rounded pike-like nose, which has led to them being called 
“ nasuti”; they also can eject a fluid, like honey in consistency, through the 
tip of this snout, which is their only protection. 

This attack upon potatoes is a new departure on the parts of the white 
ants, which though omnivorous in their habits, usually feed upon dry 
materials, and 1 can find no record of them infesting growing tubers before. 

They are sometimes found in orchards and gardens, both in Victoria and 
New South Wales, destroying the central portion of the stems of vines and 
fruit-trees, in most cases when tho fruit-trees have been injured (except 
when very old and decayed in the centre) the termites commence operations 
upon the dead wood caused by the scar of the graft, which should not be 
buried beneath the surface of the soil, and could be protected by a bit of 
pitch or tar when the tree is planted. 

In “Insect Life”* some interesting notes are given to a correspondent 
writing from the Goulburn Valley, Victoria, who wrote that his vines and 
fruit-trees were damaged by white ants. The Editor of “Insect Life” 
says : — “ In the orange groves of Florida considerable damage has been 
sometimes done by our common white ant {Tervies flavipes). We find that 
it invariably attacks wood buried or lying upon the ground, and that its 
central nests are rarely discovered, but generally exist in deeply buried roots 
or under very large stumps and logs. The workers extend their subter- 
ranean galleries for immense distances and it is therefore practically 
impossible to trace them to a source and thus break up the colony. They 
damage living trees by eating away the bark about the collar and root, and 
growing wood is only attacked by them under exceptional circumstances, 
when there is no dead wood, or when they wish to escape from the heated 
soil.” He suggests cutting away all dead bark, opening out the soil about 
the surface roots and spraying with kerosene emulsion or boiling water. 

Crichton t gives an account of a species ( Termcs futile) which is very 
destructive to trees in Arabia ; the natives protect them from the termites 
by plastering them over with sheep dung which drives the white ants away. 

In Ceylon they attack the coffee and tea plants, gnawing the stems just 
beneath the ground. 


* Insect Life, vol. I, p. 340-1, IT. S. Department of Agriculture, America, 
"t History of Arabia Ancient and Modern, A. Crichton, Edinburgh, 1838. 
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In the southern States of America, in the Mississippi districts, they 
devour the stalks of the cotton plants, eating out the central portion of the 
stalk. At a recent meeting of the Linnean Society of New South Wales, 
Mr. Thos. Steel, of the Colonial Sugar Company, exhibited a beautiful little 
termite nest constructed in a stem of sugar-cane where all the pith had been 
gnawed out between the two knots and replaced with a network of titurated 
woody matter ; this curious specimen came from a sugar plantation in Fiji. 

In the Gulf country of Northern Queensland I have seen them construct 
galleries up the trunk of nearly every tree we cut (when blazing a track 
across the table-lands of the Flinders Kiver), to reach the dead wood caused 
by the scar. 

French.* in his handboook, gives a general account of “The Victorian 
White Ant,” Termes australis ? { which, however, is the same species as I 
have just described) attacking vines and fruit-trees in that colony, and gives 
the usual preventive remedies. 

Many remedies have been tried for the destruction of white ants, and when 
the insects are get-at-able some are effective ; but as they nearly always 
work under cover their presence is seldom detected until they have done all 
the harm they can and the timber begins to crack and fall. 

Therefore, when building, the best methods to adopt to deal with them is 
to treat all the timber used with some preservative fluid or chemical, or to 
construct the house upon strong piles clear of the surrounding ground, and 
each covered with a larger zinc plate round the protecting edges of which 
they cannot crawl. Both these methods have been used with considerable 
success in North Queensland and otlior tropical countries for many years ; 
but in the course of time, either through a hole rusting through the plate, 
or more often by some careless person resting loose timber against the walls 
the ends of which are resting on the ground, they eventually gain access 
to the house. Most preservatives lose their virtue with age, often assisted 
by the weather and dry-rot, which is soon found out by the ever-watchful 
termites. As a case in point, I once found a colony in a block of solid wood 
that had been built into a thick sun-dried brick wall, about 4 feet from the 
floor, and though it was not more than a foot square w r ith no other wood near 
it, yet they had, in some mysterious manner discovered its whereabouts, and 
worked their way up from the floor. 

In India, creosote (oil of tar) was at one time used by the Government for 
treating all their railway sleepers before they were laid down, but arsenious 
soda, which is a preparation of arsenic and soda dissolved in mineral oil, and 
which are the chief ingredients of the patent “anti-ant” liquid sold in 
Sydney, has been found, if thoroughly applied, to be a great preventive. 
Arsenic plays an important part in the destruction of theso pests, for where 
the entrance to their tunnels is discovered pouring arsenic and sugar mixed 
into a syrup down into their workings will destroy great numbers, for they 
readily eat this mixture which kills them, their bodies being eaten by the 
next party cause them also to succumb, these again are devoured by the 
survivors, and where it is only a small nest or an advanced guard from some 
other band they often all fall victims to their cannibalistic habits. Kerosene 
or carbolic oil poured into their nests will also stop them but only 
temporarily, for the survivors will withdraw and seeking fresh quarters 
commence operations again. 

In a report issued on the white ant ravages in St. Helena, where they 
w r ere originally introduced in the timbers of a condemned slaver some twenty 


• Handbook of Injurious Insects of Yictoria, in part ii, p. 137, 1893. 
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years before, and where they have since then destroyed over £30,000 worth 
of property in Jamestown alone, it was said that teak and Myrtaceae in 
general resisted their attacks better than any other woods. Timbers 
saturated in mineral salts were readily attacked, while most of the timbers 
dressed with mineral oils were only protected upon the surface. 

The chief precautions to take when building is to see that all stumps and 
dead wood in the vicinity are dug up or burnt out of the ground, and all 
nests within a wide radius set on fire, which is easily done, as the whole of 
the interior burns very readily if two holes are made in the walls one near 
the ground to light it and another at the summit to cause a draught. I 
have frequently noticed termite nests, particularly those of the smaller 
JEutermes upon the road side, and nearly always the adjoining fences bore 
marks of their attacks ; yet a farmer will go and put a new rail or post on 
his fence, but never think of destroying the nest where his enemies are 
waiting for the new food supply. 
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We hare received Miss Ormerod’s twentieth report upon Injurious Insects, 
which keeps up to date her many valuable and interesting observations upon 
the destructive insects of Great Britain. 

It is prefaced with a portrait and short obituary of her sister, the late 
Miss Georgiana E. Ormcrod, who for many years has assisted her in her 
natural history studies, and enriched them with careful drawings. Erom 
this contribution to economic entomology we make the following brief notes ; 
in the chapter upon “ Leafage Caterpillars,” she describes the damage done 
to the oak forests in different parts of England during the last year by the 
oak-leaf roller moth ( Tortrix viridana ), and two other well-known species. 

The notes upon the Mediterranean mill muth ( Ephestia Kuehniella) are 
important to Australian entomologists from the immense amount of damage 
their prolific offspring can cause in flour mills, and the fact that they have 
been recorded in this Colony. 

Gardeners growing water-cress will find how destructive the larvae of such 
insignificant creatures as caddis flies (Tri diopter a) can become when the 
balance of power in the animal world is altered. The water in which the 
cress was cultivated was frequented by trout, which eat the larvae ; but a 
flock of herons appeared and eat all the fish, whereupon the caddis fly larvae 
increased in such numbers that they eat off over three-quarters of the water- 
cress. 

The chapter upon eel-worms, or onion sickness, gives a lucid account of 
the disease caused by these minute nematodes (Tylenchus devasirix) which 
attack the neck of the stalk just above the bulb until it becomes soft and 
distorted, and the onions, which come up with the slightest pull, are 
worthless. 

Mr. M. V. Slingerland forwards two bulletins, Nos. 123-4, issued by the 
Cornell University Agricultural Experimental Station ; the first deals with 
the green fruit worms (Noctuidce), which are very destructive in many of the 
States, and though originally feed upon the forest trees, now attack many 
different cultivated fruits. 

The second gives an account of the Pistol-case Bearer ( Coleophora mali - 
vorella ), a small moth belonging to the Tincsdce , whose larvae — like our 
curious case-moths — constructs a curious curved cocoon, and feeds upon the 
foliage of the apple-trees. 
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H. V. JACKSON, 

State Forest Nursery, Gosford. 


The life of a plant comes into active observation upon germination of the 
seed, at which period it is described as a seedling, and the conditions 
necessary for its further development are light, heat, and moisture, together 
with suitable nutritive qualities of the soil. In the science of plant raising 
the original habitats of plants have to be considered, and by improving 
surrounding conditions productions of varieties of greater beauty and 
excellence may be arrived at than was perhaps usual when grown in a wild 
state. 

The stem of a plant is that immediately above the ground, the stem 
and the root being the support for all the other parts of tho plant, leaves, 
flowers, and fruit. Hard or woody stems are protected by the bark. If the 
stem branches close to the ground, and the plant is dwarf in habit, it is then 
a shrub ; if the stem does not branch till it reaches a considerable height 
above the ground, and is extensive in its growth, the plant is a tree. 

Upon the germination of a seed, the first one or two leaves to appear are 
called the cotyledons, these are followed by the typical leaf. 



Seeds usually contain two coats, the outer called “testa” and the 
inner “tegmen.” The testa is often thick and hard, as in the case of 
hickory, walnut, and other trees bearing fruits which in common parlance 
are called nuts. On the outer side of the testa is the hilum or sear, the 
point of attachment of the seed to its stalk. Seeds of different plants vary 
greatly, from grain like fine dust to the large seed of the cocoa-nut. Pericarp 
is the general name for that portion of the fruit enveloping the seed ; and 
according to the character of the pericarp, seeds are divided into dry, succu- 
lent, or fleshy sorts, and according to whether they open or not when ripe 
they may be dehiscent or indehiscent. 
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Fruits that break or open out so that the seeds fall out are dehiscent. 
The dehiscence may take place lengthwise or from top to bottom, breaking 
into several parts-— it is under these circumstances said to be valvular— or it 
may take place transversely, opening like a lid, when it is a transverse or 
circumscissile dehiscence. 



The indehiseent fruits are those which do not break up or open, and the 
layers of the fruit are always distinct. The inner layer of the fruit (endocarp) 
is hard, forming the stone ; the outer layer (epicarp) is the skin, while the 
mesocarp is the Bucculent edible portion. 

In collecting seed it is absolutely necessary that great care be taken to 
collect it only when fully matured ; seeds collected beforo their time are 
bound to give disappointing results. There is such a wide difference in the 
keeping properties of seed that it is always necessary to use the utmost care 
and give the best of attention in this respect ; winged seeds are usually very 
liable to deteriorate, and should, therefore, as a general rule, be sown soon 
after gathering. 

In the case of our indigenous red cedar, Cedrela australis, the seed rapidly 
loses its germinating power. As yet, with the exception of perhaps certain 
vegetables, the business of seed farming is hardly attempted here. In some 
Government and private nurseries that have been established a number of 
years seeds of both exotic and indigenous trees are obtained, and nurserymen 
obtain a certain amount of plant seeds. In England and Germany seed 
farming, however, is carried on as quite an extensive industry, and the 
Americans also have made great strides in the same direction. A large pro- 
portion of exotic tree and flower seeds are imported to this Colony, and 
though there are occasional losses, yet on the whole the results of sowing 
are very fair. 

WMle some seeds are so light in texture that they soon perish, others 
require prolonged immersion in water to soften the outer shell. The period 
of germination varies very greatly, sometimes due to the nature of the seed 
itself, and at other times due to the physical surroundings of soil, moisture, 
heat or cold. In the matter of seed sowing, the depth at which they are 
sown should be in proportion to their size. When sowing, whether in the 
open or in nursery beds, it is generally much preferable to sow in drills 
rather than broadcast ; the space between the drills will depend upon the 
nature and size of the plant. The advantage of spaces between the drills is 
that the plants have plenty of room, and weeds can be kept down con- 
veniently, whether by band weeding and Dutch hoeing or by use of the 
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Hanet Jr. implements, as the case may be ; air, light, and moisture hare 
also a more direct influence. Sowing should be done when the ground is 
sufficiently dry to be of a fine tilth. In sowing exceedingly fine seed, 
requiring a very light covering of earth, after sprinkling the seed, cover it 
by means of light soil passed through a fine wire sieve. The plot should 
then be watered with a fine light spray. Care must be taken in the water- 
ing, or the seeds and their light covering will be washed up and the sowing 
spoilt. If the natural soil is of a heavy, stiff character it will be advisable 
to have prepared an admixture of soil and sand, and perhaps a little leaf 
mould, as a top dressing to the bed before sowing the seed. Where seed 
beds are frequently or continually in use it is well to have them edged with 



Seed bed enclosed by wooden edging (3- in. x 1-in. batten). 


woodwork, and horizontal bearing bars along the sides, to carry shade 
hurdles whenever it may be necessary to shade either the seed, seedlings, or 
plants. In marking the lines for sowing the seed, a simple plan is to have 
a straight 6-inch board, an inch or two longer than the width of the seed 
bed. Tho board is placed across the bed, and having cut the small trench 
along the edge of the board with a spade, if for large plants or seeds, or 
having simply made a slight hollow impression with a stick, if for small seed, 
the board is turned over ; and after sowing the seed or planting the seedlings, 
as the case may be, in this first line, the board is already in position to mark 



Seed bed with side bearers. 



Seed bed with centre bearer (or canvas shade. 


the second line, if the rows are to be 6 inches apart. By turning the board 
over twice, or by moving it one way or another, go the lines may be made 
closer or wider as desired. 
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In some cases of fine seed sowing, after the seed has been properly sown, 
before watering, a piece of common fairly open scrim or hessian is pegged 
down evenly over the sown portion, and watering is then done over the 
hessian or scrim. This prevents any serious disturbance of the seed ; but 
unless very great care is exercised in removing the scrim immediately the 
seed shows signs of germination, by the young plant appearing through the 
soil, harm will result. Careful shading is also necessary after removing the 
scrim from such close proximity 
to the plants. Close shading 
with tea- tree hurdles from the 
first is preferable to the scrim, 
as long as the watering is done 
sufficiently carefully. Where 
the tea-tree hurdles are used 
they should be removed before 
watering, in order to obviate 
the possibility of any drip which 
would occur if water were 
played upon the tea-tree. The 
hurdles are most satisfactory if 
the frames are made of either 
American red wood or Colonial 
red cedar. Theso woods are 
springy, durable, and light ; and 
it of seasoned timber the frames will not bend or warp with sun heat. 

The two centre bands of hoop-iron are, first of all, permanently fixed, and 
as tight as possible ; the tea-tree — which has been cut in the bush, somewhat 
longer than is finally required-— is then placed in position, reversing the 
heads and stalks of the tea-tree 
as it is taken up for placing in 
position ; the bands along the 
side bars are only nailed down 
as the work proceeds, and the 
operator is satisfied his material 
is in position, evenly distributed, 
and sufficiently thin or dense, as 
may have been decided upon. 

After the whole of the hurdle 
is set with bush- work, the tea- 
tree is easily trimmed to a dis- 
tinct edge. Tea-tree intended for 
bush-houses or hurdles should 
be cut and then spread over the 
ground to dry for at least a 
couple of weeks before using. 

Seed beds and seed boxes 
should be so situated that the 
daily watering, when that is 
necessary, may be done conveniently, with the least possible labour, 
and in the most expeditious manner. It not infrequently happens that 
good and possibly valuable seed may be lost, and thus practically wasted, 
through the accommodation for watering being limited and inconvenient, 
and consequently out-of-the-way beds or boxes are inadvertently over- 
looked. 
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The most convenient size for a seed box intended for out-of-door operations 
is a box 18 inches long by 12 inches wide, outside measurement, made of 
6 x | inch boards, consequently the box is G inches deep. Any well seasoned 

hardwood, such as tallow- wood, blackbutt, 
and blue gum, answers the purpose. If 
the boxes are not neglected red cedar 
stands very well and makes nice light 
boxes, but the hardwoods are of course 
the most serviceable. 

The corners of the box should be 
strengthened by binding with one or two 
pieces of bent hoop-iron. 

Drainage holes should be bored in the bottom of the box, and before filling 
with soil the box may be crocked in a similar manner to that usual in the 
case of pots. Good sized pieces of broken flower-pot are placed over each 
drainage hole with the convex side uppermost, similar crocks are placed over 
any other opening, such as the centre join of the two boards forming the 
floor, and which may have shrunk so far as to leavo an open crack ; having 
crocked these openings, then comes a layer of charcoal, or small broken 
pieces of pots, or of pebbles, or small rough stones; this layer may be an 
inch to two inches deep, and the object in view is to secure good and efficient 
drainage. The coarser qualities of the potting soil may be now spread over 
the crocks, and as the box is gradually becoming 
filled, the higher layers of soil may be somewhat 
finer and more friable. It is not advisable, how- 
ever, to have a body of very finely sifted soil in 
a seed box, as the absence of coarser substances 
and fibres leaves it with a tendency to “ sodden” 
with watering, and afterwards it will cake hard 
in the dry weather and powerful sunshine. The 
depth of soil will depend upon the nature of the seed and the probable 
rooting character of the expected plant, but the box should not be filled 
higher than within half an inch or an , inch of the top. Having filled 
the box to the desired height, and the soil being of an even level and 
fairly moist, the seed may be placed in position, and set firm under gentle 
pressure with a flat piece of board, which with a peg driven in the centre for 
a handle answers well for the purpose. The seed being so set and evenly 
distributed, some fine soil may be sifted over until the seed is considered to 
have been covered sufficiently, then water gently and place the box where it 
is to be in position until results are forthcoming. 

The potting soil to be used in filling the boxes should have been watered 
and turned over thoroughly, if not the night before then at least several 
hours before using, and while fairly moist it should be still free and friable, 
and pass through the hands without being sticky. The box being sown it 
may now be placed in position alongside any others already sown, in a place 
set apart for them, ana so constructed that they can be conveniently shaded 
and watered. An unused seed bed with bearers and tea-tree hurdles, as 
shown in example No. 2, will answer, or the side of a shed or bush 
house, in which latter case a roller hessian blind answers well. When the 
seedlings in the boxes reach a stage where they no longer require shading, 
but will benefit by moderate exposure, the boxes should be taken out of 
their present location and placed in some sheltered warm corner where 
they will get rain, dew, and sunlight, but will not be in a severely- exposed 
position. 
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Seed boxes Bhould never be laid on the ground, but should be stood upon 
even blocks of wood, stone, or brick ; bricks are preferable, being a convenient 
size and handy to move about. The boxes should also be perfectly level, 
otherwise, heavy rain or watering is apt to wash the top dressing and seed 
all to the low level side of box. Where a number of seed boxes are being 
ut out, it is most expeditious to lay the bricks at their level preparatory to 
lling the boxes, — a boy with a spirit level and empty box will soon do the 
work if it is desired to be very exact. Seeds may be sown about March, and 
with fair success the seedlings will be fit for potting in September, and 
in that month another lot of seed may be sown from which the seedlings will 
be fit for potting in January. 

"Where stiff heavy soil is characteristic of the locality it is necessary to 
use good sharp sand when mixing up a compost for seed sowing and potting 
of plants. The quantity of sand in the mixture will depend first upon the 
original nature of the soil and secondly upon the nature of the seed ; a 
large seed such as that of Castanospermum australe, the Moreton Bay 
Chestnut, may be sown in a heavier compost than that used for the light 
seeds of the coniferous or eucalyptus orders. The length of time seedlings 
may remain in the boxes depends upon circumstances. Seedlings of 
deciduous plants had better not be removed until they have sbed their leaves 
in the usual way, at which period they may be rowed out or planted out, or 
if desired they may be placed in pots. 

Evergreens are best potted during cool weather, and, therefore, advantage 
should be taken of wet and cloudy days for this work ; and especially is this 
necessary when handling seedlings of eucalyptus and acacia species. For 
general potting operations the spring months are the best. 

Flower or garden pots are made in a variety of sizes from so called 
“ thimbles ” and “ thumb ” pots, and 3 in. and 4 in. up to 18 in. In forest 
nursery work the “thumb'’ pot and 3 in. and 4 in. 
are most in demand. Tn preparing the pot for 
use, a “ crock ” is placed over the drainage hole, 
and then a layer of broken charcoal or broken 
pottery, on top of which a layer of coarse potting 
soil is run in. The soil should be moist, yet free 
and friable, as described in the case of the seed 
boxes. A little soil being already in the pot the 
seedlings should be held in such a position that the SecUon of a po t with crock drain- 
roots will be evenly distributed as the balance of age material in position, 
the soil is dropped into the pot. As the soil 
passes into the pot it will help to sustain the 

young plant in position, and the soil should be firmly pressed with the 
fingers. The base of Ihe stem should be just below the rim of the pot, 
and the soil should not be filled up flush with the very edge of the pot, 
but a margin of pot left, thereby providing for the retention of a small 
quantity of water when the plant is watered, but which will simply flow off 
if the pot has been filled too much with soil. In potting into large pots, the 
soil should be coarser than that usod for the very small pots. When the 
potting is completed the plants may be watered, in order to settle the soil, 
and they should be allowed to stand for a while to drain before moving. 
Finally they will bo placed in an airy bush-covered shed, and if likely to be 
transported early for use, when tho plants appear to be established they may 
be transferred to a plunge-bed, where they will have to brave the elements, 
and so become hardened. 8ome discretion is necessary when potting in regard 
to the size of the pot to be used. A very small seedling placed in too heavy 
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a body of enclosed soil, through the use of a pot a size too large will, in many 
eases, not thrive, and it is then described as being “ overpotted.” Where 
plants have been on hand for a considerable time, they will require re-potting. 
In performing this operation the pots are prepared in the usual way. Upon 
turning the plant out of its original pot, the old crocks adhering must be 
carefully removed without injuring tne root, and any sodden sour soil or 
fungus growths with which the roots are hampered muBt be removed. The 
plant should have been well watered some time before removing ; for, if the 
ball is dry, it will not readily obtain moisture when surrounded by the new 
and more’porous soil. The new pot should have sufficient soil in it to bring 
the plant to a proper level upon putting the old ball of roots into the pot. 
The space between the ball of earth and the sides of the new pot will be 
filled in gradually with potting soil, and worked down by occasionally 
bumping or jarring the bottom of the pot upon the table and pressing 
with the fingers or thumb. In cases where the bail is a close fit to the sides 
of the pot, and the soil will, consequently, nut readily pass down between, 
it may be helped by means of an old thin label, but it is not advisable to 
“job” the soil with a blunt stick, as the roots are apt to be either cut or 
bruised thereby. The pots, if not new, should be thoroughly washed before 
using. If plants are potted into dirty pots, when the time of shifting arrives 
the roots and soil will be found sticking to the pot, and to remove the plant 
it will either have to he torn out, thereby lacerating the roots, or the pot 
must be broken. 

In potting, if the roots happen to be matted, it will be advisable to gently 
disentangle or open them out. If potting seedlings, great care should be 
taken when lifting them either from the seed bed or box not to break or cut 
the roots or fine fibres ; the greater care taken in this respect the more 
successful will the potting operation turn out. This is especially necessary 
when dealing with eucalypts, acacias, and the pepper tree, and varieties of 
the conifers. 

The general work of potting varies very considerably. Some plants require 
gradual advancement from the small to larger pots, while others will bear 
frequent removes and into larger sizes ; then, again, some plants require firm 
potting, while others must be more lightly treated. These are points which 
can only be learnt satisfactorily by practical experience. In potting very 
small seedlings into small pots, the soil should be light and free ; and as the 
small pots hold less moisture, so also do they dry the sooner, and consequently 
they require frequent and careful attention in regard to watering. 

In this hot and dry climate a system of “ plunging” plants in pots is 
frequently adopted, with the object of hardening the plants, and also as a 

saving of labour in the matter of watering, 
&c. If the summer season is advancing, 
care is requisite in removing plants from 
shelter sheds to pluuge beds, or they may 
burn severely, and so be checkod in their 
growth ; dull days and damp are therefore 
the best. With pots that have been in 
exposed situations previously to plunging 
it does not matter. Generally, a plot is 
set apart for a plunge-bed, but when 
that is not the case, any vacant place 
The pots should be well water ed and then 
rowed out in trenches, cut with the spade or trowel to the necessary size. 
Haying inserted the row of pots, the earth pulled back to make the hollow 



Plung‘d bed. 

or unused seed-bed will answer. 
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or trench is dropped back again round the pots, and lightly covering them. 
The pots are by this system kept cool, wind does not play upon the pot, and 
they are always more or less moist. 

In 1890, Mr. J. Ednie Brown, the then Director of Forests in New South 
Wales, introduced a system to this Colony of growing certain species of 
timber-tree seedlings in bamboo or cane tubes made from the giant reed. 
As it is a system most useful, inexpensive, and which will be highly adapted 
to the needs of this Colony when planting is gone into systematically, 
especially in connection with the growing of eucalypts, a description of the 
process, as recommended by Mr. Brown, may be given here. 

The Arundo donax is a tall evergreen bamboo-reed of South Europe and 
North Africa. Flowers reddish, in numerous spikelets, forming a large, 
compact panicle, 12 inches to 1G inches long. Leaves alternate, lanceolate, 
acute, large, and ornamental, glaucous green. 

Height about 12 feet. It prefers deep, low-lying 
spots for quick and rapid growth. The roots 
should be planted during the winter season in 
row r s 3 feet to 4 feet apart, and the ground should 
be cultivated occasionally. The second year’s < 

growth will generally be found suitable for the 
purpose of seed-sowing. 

When the reeds are considered sufficiently large 
for the purpose, they should be cut and stacked 
until they have dried and hardened, after which 
they may be cut to about 5 inches in length. 

When cutting them, the knots or junctions should 
be left off, and this operation should be done 
twelve months before the tubes so formed arc 
likely to be used. They can be cut with a sharp 
hand-saw ; but at the Government Forest Nursery, 
at Gosford, a small circular saw, worked by hand- 
power, is used. If it is necessary to use reeds of 
such a growth that the joints cannot be avoided, 
the woody matter inside can be pierced by forcing 
a long pointed iron through each tube until it is 
perfectly clear. In laying the tubes for sowing, 
the following are the directions : — Beds about 4 
feet broad, 9 inches deep, and of such lengths as * 

may be required, are laid out in the nursery 
ground, with sides and bottoms of concrete or 
boards ; these must be properly level. An inch 
or two of soil should now be spread upon tbo 
bottom of the bod, and the tubes then taken one 
by one and packed tightly together until the bed is full. A piece of hoard 
as a leveller is then used to force the tops of the tubes to a common and 
even level surface. 

Fine soil, perfectly dry, is now fillod into the tubes by riddling with a 
sieve. While this iB being done the tops of the tubes are beaten with a light, 
smooth mallet, until the soil is shaken down ; for if the tubes should have 
the appearance of being filled, and yet be in places hollow, after sowing and 
watering there will of course be a collapse, and consequently loss of seed. 
The tubes being properly filled, they are sown by dropping two or three 
seeds into each tube, after which more fine soil is sifted over the whole to 
the depth of about a quarter of an inch, until the tops of the tubes are 
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completely covered. Then the whole should be watered with a fine spray, 
and the spraying repeated every evening. The bed should have side-bearers, 
as already described in connection with seed-beds, and tea-tree hurdles should 
be thrown across to shade the whole until the seeds have germinated and are 
growing strongly. The shades should be removed every evening, and also 
during wet weather. In the event of very wet weather or heavv rains, a 
tarpaulin, or sheets of iron, should be placed across ; otherwise the heavy 
drops will sputter the seeds out of the tubes. As the seedings reach a 
height of half-an-inch or more, they should be thinned out to one strong 
seedling in each tube, from which time they will grow into sturdy plants fit 
for planting out. 

Where small quantities only of eucalyptus seedlings are required — say, 
2,000 or 4,000 — it is sometimes convenient to set the tubes in cases, such as 
empty gin-cases or even larger cases that are not too deep. The writer has 
several times adopted this plan with advantage. The cases can be moved 
into various situations for shelter or sunshine, as the case may be ; and if 
the plants have been grown on the area where the planting is to be done, 
there is no unnecessary packing, &c., but planting maybe done right away. 

The preparation of a box consists in the first place of boring a good 
number of drainage holes in the bottom ; these holes are crocked in the usual 
way, then a light layer of well-broken charcoal so that it be not lumpy ; 

over this a level and even layer of soil to the 
depth of 2 or 3 inches. Then set the tubes 
tightly as already described in the setting of a 
bed, and with a fiat piece of board press the 
tubes to a common level. When satisfied that 
no more tubes can be inserted, the fine dry 
soil is sifted into the tubes and beaten steadily 
as before mentioned. When the tubes and 
interstices appear full of soil, the writer has 
made a practice of watering the box lightly, but 
persistently, and then leaving it for some hours 
to drain. If any tubes are not full of soil, the 
moisture carries it dowm. After the box has drained, those tubes which 
proved not full of soil can be filled, after which sowing can be proceeded 
with. Seed having been placed in every tube, fine soil is sifted over the 
whole, as in the case of the pit, and then watered with a fine spray. 

In despatching tubes in cases per rail, owing to the manner in which cases 
are knocked about and turned over on long journeys, the plan adopted at 
Gosford has been to tie the tubes firmly with strips of canvas in tens or 




Bundles of tubes in position 
in cose. 



Case of tubes packed and 
covered. 


twenties, and then set the bundle in a box, when string is run across from 
side to side, thereby tying the bundles down without injury to the plants. 

When planting tubes they should be well and firmly set, with the top of 
the tube about I inch below the ground, so that after rainfall, upon sub- 
sidence of the disturbed soil, the tube will still be barely level with the top 
of the ground. If this is not attended to, the tube in course of time is visible 
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above the ground perhaps a quarter of an inch to 1 V inch. Under such 
circumstances the plant suffers from wind and sun-hoat, and the plant 
probably perishes, if properly planted the tube retains its moisture. It is 
cool and is gradually rotting as tho plant is making growth. 

Upon cessation of the first rainfall after planting, it is advisable to 
inspect the planted tubes. The plants should be put out in rows on tho 
quincunx principle — i.e.> the trees of one row 
coming between the trees of the next row. 

Where planting is being done on a properly . # . . * . 

cultivated area — ?.c., where the plough and 
harrow have well pulverised the soil — the plant- 
ing of tubes is rapidly done. * * * 4 

One man prepares the ground where the 
plant is to be set and drives a spade its full 

depth perpendicularly, thereby making a sliced hole into which the tube will 
drop; another man, following with the tubes, sets each tube deep enough 
and perpendicular, tills in some of the line top soil with a trowel, pressing 
the soil well down as he does so. In the 
meantime the first man is preparing the next 
hole for tho following plant. In very free 
ground the tube may be set by one man with 
tho aid of a dibbler. The dibbler should he 
a shade thicker than the tubes in use, and 
when driven into the ground should go down, 
say, a quarter of an inch further than the 
length of the tube. The dibbler should not 
have too tine and long a point to it, but must just be pointed enough to 
pierce the ground readily. In the upper end of the dibbler are gauge-holes 
into which a peg is fixed giving the depth at which to stop driving. A 
dibbler made of a piece of round bar iron, well 
finished off to a smooth surface, is the best, as 
the earth does not stick to it so readily as in 
the ease of wood being used. Where a tube or 
tubes appear to be very thick, bard, and dense, the 
planter should insert the point of a knife-blade 
suflleiently to split the tube down one side. 

Next to seed-sowing the most common mode of 
raising plants is by striking them from cuttings, 
and to succeed satisfactorily it is necessary to learn by practice and experience 
the different means of propagating plants in this manner, according to their 
respective peculiarities. Plants are not all alike in the matter of rooting 
from a cutting, and they may therefore be divided up as follows — 

Plants that strike — i.e., roots— from young shoots. 

„ „ half-ripened wood. 

„ „ a leaf with a bud at the base. 

,, ,, offsets from the base of old plants. 

„ „ leaves or portions of leaves. 

,, „ cuttings of the roots. 

Soft-wooded plants— i.e ., hardy flowering plants — as also some hard-wooded 
shrubs and small trees, such as gardenias, azalea, lagerstromia, &c., may 
be propagated by placing the cuttings in pota specially prepared. The 

c 
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usual necessary drainage being provided, a layer of soil suitable to the 
plant is put in the pot, then a top dressing of clean silver sand; the pot 
being watered and allowed to drain, it is ready for the insertion of the 
cuttings. The soft-wooded plants and some hard- wooded shrubs require a 
higher temperature to cause them to “ strike'’ , hence the application of 
bottom heat by artificial means. In connection with the raising of plants 
by artificial heat, this pertains more to gardening than forestry. Length 
and size of cuttings depend on the variety of the plant. Coniferous plants, 
such as thuja, retinospora, cryptomeria, and varieties of hardy deciduous 
trees, may be raised from cuttings. These take longer to root and are not 
subjected to heat. The evergreens are placed in what is termed a cold 
frame, or some prepared bed in a special suitable cool place. Hardy 
deciduous trees, such as ash, poplar, mulberry, plane-tree, box, elder, &c., 
are readily raised from cuttings in suitablo ground. The cuttings of these 
deciduous varieties should be about 9 inches long, and may be sowed out in 
open breaks. If the plants are for early removal, 2-feet rows may be 
adopted, and the cuttings placed 0 inches apart. If the ground is not 
required for future cultivation, and it is intended to leave plants permanently 
on the site, the rows should be 3 ft. or 3 ft. G in., aud if rooted plants are 
required later, bv lifting the plants from between every one tliat is 3 ft. or 

3 ft. G in. apart, the nucleus of a coppice or 
roint of cutting. plantation is left. In making a hardwood cut- 

ting, the point of the cutting should be above 
an eye or bud and slanting ; the bottom of the 
cutting should be close under an eye or bud 
and cut straight. 

The trench for the insertion of the cuttings 
must of course be a full 9 inches deep. The 
cuttings being set in position, about one-fourth 
of the soil may be turned in, and set firm with the pressure of the foot. It 
is always essential that the cutting be well and firmly set, especially at the 
base. A further quantity of earth may be turned in, and further pressure 
given, after which the trench may be completely filled up, leaving just the 
one eye or bud of the cuttings free. In this climate, aud especially if the 

soil is of a sandy, free character, the cutting is 
best set deep ; it is thereby protected from hot 
winds, &c\, and after rain, with tbe natural 
subsidence of the soil, the cutting will be quite 
sufficiently exposed at the point. If the soil 
is of a heavier character, the cutting must be 
set at the discretion of the operator, and 
taking into consideration the local climatic 
conditions. 

Some trees, so far as propagation by cutting 
go, can only be struck readily by cuttings from 
the root. Of large Lardy varieties, elm, poplar, 
mulberry, Mobinia acacia , plum and quince may 
be mentioned. Our own red cedar will strike 
from a root cutting, but it would not be profit- 
able to raise in this manner. Tbe cuttings may 
be made into.lengths of 3 or 4 inches, and rowed 
out in lines in a nursery bed. 

Cuttings of single eyes, i.e., buds, is another form of propagating, com- 
monly adopted in raising vines. The branches are simply cut into short 
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lengths, each bearing a well-matured bud, with a short portion of the stem 
extending each way. The eyes are planted just below the surface of some 
light soil, in a pot or box, which is placed in a hotbed 
or propagating pit of a forcing-house. 

Where the potting of plants is carried out on an 
extensive scale, it is advisable to have a few heaps of 
soil on hand, and as the stock runs down to make up 
a reserve heap or heaps. At the Gosford Nursery 
no refuse is allowed to go to waste, all road sweep- 
ings, leaf mould, soft-wood prunings of ornamental 
plants, annuals finished flowering, are carted away Cutting with bud. 
to a heap and left to rot. Heavier woody prunings from trees, undesirable 
rubbish, &c., is heaped and burnt, so that ashes are available. Stable and 
cow manure is collected and heaped separately. Surface turf is taken from 
a suitable spot and broken up roughly and left exposed to sun and air as 
long as convenient. It is then further worked over with the spade, and 
while being heaped, a proportion of material from the “ rot heap ” and “ash 
heap” is mixed through it. Old rotted cow manure is put through the heap 
if manure is required. The heaps are made about 20 ft. x S ft. x 4 ft., with 
a 2-foot space between each. 

These heaps are occasionally turned over if there is any suspicion of 
sourness in the turf, but it should be borne in mind that the more frequently 
the soil heaps arc worked and thereby sweetened, so also is the soil rendered 
more fine, /.<?., there is a breaking up of the oodulcs. When the soil is 
brought into the potting shed, according to the particular variety of plants 
that are to be potted, so is the soil graded to the quality required and made 
more porous by the admixture of good, clean, bright sand obtained from the 
vicinity of a fresh- water creek. 

When trees have to be forwarded a long distance the work of packing the 
plants should be done with much care. In the case of deciduous open- 
rooted trees, when they are being lifted out of the ground, the earth should 
be dug up fairly wide from the tree in order to avoid cutting the roots ; of 
course some of the roots may be cut unavoidably, but the more care taken 
the better. So soon as possible the roots should then be plunged into a clay 
puddle hole, whereby the whole of the fibres will be in a manner “ painted” 
with the liquor. By this means the roots do not suffer so soon nor to so 
great an extent from exposure to the air 

Tho varieties having been kept separate, after puddling, each variety will 
be tied up in a separate bundle, and then the whole of the bundles, if not too 
bulky, tied up into one despatch bundle. Damp straw', or other substance 




Young trees “ heeled ” in the ground awaiting planting out. 


such as sea-weed should then be well packed in and about the roots, and, if 
necessary, straw should be also laid some distance up the bundle, above the 
root portion, to obviate the possibility of the bark and branches of tho tree 
on the outer edge of the bundle being broken and chafed in course of transit. 
Upon arrival of the plants at their destination, if not planted at once, then 
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they should so soon as possible be unpacked, opened up somewhat, and laid 
out in a trench formed for the purpose in a cool and sheltered situation, the 
roots watered, and earth thrown back upon them. 

Each variety bundle should have a label tied to one of the trees, therein 
showing distinctly what each bundle contains, whether it be ash, elm, oak, 
or poplar, Ac. If proper attention is given to these directions there will be 
few, if any, losses in the planting of deciduous trees. Unfortunately it too 
often happens people are too busy at the time of arrival of the plants to give 
them tho necessary attention. The writer on more than one occasion in the 
back country has seen bundles of plants intended for church grounds or 
other public purposes left about for days in the sun and wind before being 
either watered or planted; as a consequence few of the plants grew. In 
these cases too often the plants are declared either to have been no good or 
the season was un propitious, tho real cause of failure never being admitted. 

Plants in pots should be packed in cases with moss or straw, or light dry 
sea-weed. The pots should be well watered before packing. There are 
three ways of making up a case of pot plants, viz. : — 

1. Pots packed in a shallow box holding one layer. 

2. ,, ,, deeper box to hold two or three decks or layers. 

3. ,, „ case longitudinally. 



At the Grosford Forest Nursery, plants are always packed on the first or 
second plan, as being safer and better. Plants packed on their sides carry 
very well for short distances ; but if there is any suspicion of dampness in 
the packing, and the weather be very hot or the journey very long, the plants 
probably “ sweat,” and arrive at their destination useless. The same may be 
said in reference to packing bamboo tube plants. On one occasion some 
years ago, when employed planting, the writer received several cases of what 
had been splendidly-grown sugar gums ( Eucalyptus corynocah/x) in tubes, 
but owing to the longitudinal packing, the heat rn route , and the length of 
the journey, tho consignment was very little good. 

The taller plants arc placed in the bottom of the case when a second 
layer is to be packed. When the pots have all been set nice and firmly, thin 

wooden battens, made of any straight 
split case lids, Ac., cut the length of the 
width of the box, are dropped across each 
line of pots, and are fastened down by a 
cross-piece nailed along each side of the 
case, or in some instances each batten is 
nailed independently by driving a nail 
through the case from the outside to 
catch the point of the batten fitting close 
against the side. When plants are re- 
ceived packed and battened in this way, 
the most expeditious and safe way to 
unpack is to remove the canvas top and knock one side of the case off, 
whereby all battens are loosened from that side. When the ease arrives 
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at the site for planting it is advisable to leave the plants in pots in the 
case, only removing the numbers required from time to time by the man 
planting. 

Not only the choice of situation, but also the manner of preparing the 
site for a plantation requires very careful consideration in this country. 
"Where 20, 30, or 50 acres are to be planted, people often go in for indis- 
criminate clearing of the area of such indigenous growth as there may be 
already upon it; but the wisdom of such action is somewhat doubtful. A 
great deal will, of course, depend upon the situation, but unless the area is 
small, and very closely protected by surrounding hills and forest growth, 



probably the wisest course is to leave breaks of indigenous growths across 
the area in the direction that will be the greatest protection to plants against 
the most prevalent wind and storms. 

The width of such wind-breaks will depend upon the country to be planted, 
and likewise upon the nature of the ndTural bush — in some cases a 5-ft. or 
10-ft. break may be sufficient, in other circumstances a greater width. When 
the plantation has become sufficiently established, the indigenous growths, 
whether they bo trees or shrubs, may be removed, and the space so cleared 
in its turn planted. Portions cleared for planting should be thoroughly 
ploughed and subsoiled, and in fixing upon the position the possibility of 
good natural drainage should not have been overlooked. A low-lying, dead, 
sodden, cold bottom, in which moisture stagnates, is most unsuitable. The 
quality of the soil and peculiarities of the locality, in being favourable to 
particular varieties of trees, should be duly taken into consideration, and 
only those varieties planted that are suitable. If Grevillea rolusta , the 
silky oak, luxuriates in that part of the country, and the soil and the situation 
is suitable, then plant largely of that tree. The same bears out in other 
districts particularly adapted to (say) red cedar in one case, or ironbark in 
another. 

The very best plants should always be selected for these purposes, and 
they should be planted by careful men who take an interest in their work, 
and who are not simply endeavouring to cut the day out for the sake of the 
amount at their credit at sundown. 

The land having been thoroughly subsoiled, ploughed, cross-ploughed, and 
harrowed, and, if possible, left fallow for a season and then again ploughed, 
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and, if necessary, rolled, and then once more harrowed, the holes may now 
be prepared for" planting. For deciduous trees the holes may average 2 ft. 
x 2 ft., certainly not less than 1 ft. 6 in. ; but if the trees are of such a 
growth that the roots require more room, then the extra space must he pro- 
vided, for nothing is so harmful as “ jamming ” roots into a hole too small 
for the purpose. 

As the holes generally require a little soil put back again to bring the tree 
up to its proper level, the stiff material that probably was obtained from the 
bottom of the hole should go into the bottom again, the better soil of the 
surface being reserved to place immediately under and about the roots. The 
trees should be planted a shade deeper than when in the nursery, about an 
inch down in the case of a good sized, well-grown tree. As the well-broken 



Roots badly planted. 


Roots properly planted. 


soil is being gradually placed in the hole, the roots should be carefully spread 
so that they are in a natural position, and not matted all to one side, or 
forced against the main or primary root from the base of the tree, or turned 
at the points upwards, almost coining out at the surface. 

The roots being properly spread and the hole filled, the earth should be 
firmly set by pressure of the feet, after which the subsidence so brought 
about will be levelled up with any loose soil remaining. 

Planting out of pots requires as much, if not more, attention than the open 
rooted trees. The holes being ready, the planter knocks the plant out of 
the pot, by tapping the bottom of the pot with the 
fingers or the trowel handle, holding the pot upside 
down, with the stem of the plant between the middle 
fingers. The plant will, unless very dry, come out in 
a solid ball, whereupon the planter will remove the 
crocks adhering, and also a portion of the soil, to 
allow the lower fibres freedom. The plant may then 
be placed in position, care being taken to let the 
freed roots down, and spreading gently and carefully 
any laterals while the soil is being put in. Great 
care should be taken in avoiding breaking the fine 
fibres. 

The matter of seed-sowing has already been treated 
upon to a certain extent, and there is not, conse- 
quently, much more to say in reference to sowing 
in a plantation. Our seasons are so uncertain in 
point of rainfall that the experiment with exotic varieties is precarious, 
excepting in truly suitable localities combined with a favourable season. 
With seeds of indigenous trees there is more prospect of results under any 
dreumstaiices, provided the right variety of seed is sown. 
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The land having been treated as already described, and the top well 
harrowed to a fine tilth, a line is laid across the break it is intended to sow ; 
the ground will probably require a little working by means of a spade and a 
flattening of the surface preparatory to laying the seed along the marked 
line. Of course the sowing will be at a depth corresponding to the size of 
the seed, as mentioned previously. The rows may be 3 ft. 6 in. or -J> ft. 
apart; if the seeds are large, they should be equidistant in the row from 
each other. Should very dry weather intervene, the ground should bo kept 
cultivated by means of the Planet Jr. implements. 

In a prepared area for planting, rows of 3 ft. to 3 ft. G in. are generally 
far enough apart ; such width allows cultivation between the rows while the 
plant is small, and when once they are established and the young trees put 
on something of an umbrageous head, they shelter each other, the leaf 
canopy tends to keep down weeds and grass, and the tendency to make 
lateral branches being restrained, the growth is upwards, contributing to the 
production, ultimately, of straight and lengthy timber. Under some cir- 
cumstances, and especially in moderately open forest country of a broken 
character where preparation of the ground by ploughing and subsoiling 
cannot be carried out, trees can only be planted according to circumstances, 
no hard and fast rule as to distances apart being possible; at the same time 
very w r ide planting, at distances of 15 ft. to 20 ft. or 25 ft., should be avoided. 
When planting under these circumstances, the holos dug for the trees should 
be wide and deep, the material— if of a very stiff character — should be broken 
up somewhat, and the longer the hole and the excavated material is left 
exposed to the elements the better. Upon partly refilling the hole pre- 
paratory to putting in the tree, be careful to put the material that came out 
of the bottom of the hole back again from whence it came. 

At the present time, when the public interest and sympathy require awak- 
ening to forward the intorosts of practical forestry as far as practicable, the 
plantations should be near centres of population, and on the score of economy 
of working, skirting or at any rate as near the railway routes or shipping 
ports as possible. 

In the coastal, central, and far western divisions of this Colony, the alti- 
tude, climate, and soil vary so greatly in their respective characteristics, 
that a fixed period for commencing planting operations cannot be laid down ; 
the breath of approaching winter is felt earlier, and the spring is later in 
one section than in another ; and then tho season of plentiful rainfall or 
severity of drought is a factor that must be considered. In the case of 
deciduous trees, such as tho oak, ash, elm, &c., the sooner they are planted 
at the fall of the leaf the better. 

The eucalypts in pots or tubes, if they have been well hardened off in the 
nursery, inay be planted in the early autumn, if seasonable raius are preva- 
lent, or otherwise delayed till early spring. To a great extent the same 
holds good in planting pinus species. Where the rainy season sets in with 
any degree of regularity and certainty, early planting to catch these rains is 
advisable. During operations, when manipulating plants out of pots — or 
planting varieties in tubs — hot, dry, bright, or windy days should be avoided ; 
in such times, the most should bo made of the afternoon when the sun is 
losing its power, working in tho cooler hours of evening as long as possible. 
Dull, damp days are always the host for planting, consequently on such 
occasions a push should be made to take advantage of the favourable oppor- 
tunity, and the plants should always, if possible, be well watered after 
planting. 
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In forming plantations in this Colony, the planting of 1 acre or 2 acres 
properly every season, within what had been fixed upon as a plantation zone 
or area, and having the same acre or 2 acres temporarily fenced and pro- 
perly attended to, until the plants in the block are established will be found 
to give much better results than does planting or partly planting a large 
area, and leaving it henceforth to take caro of itself. By adopting this 
system, the successive acre or 2- acre block in each following season added 
to the No. 1 plantation block, will be partly temporarily fenced by the 
portions of fence removed from the end of No. 1, and as the work proceeds 
year by year, it is only a matter of time when, through the trees of No. 1 
having become sufficiently large to no longer require protection, that three 
sides of its temporary fencing will be available for placing round a new and 
later additional block. Dependent upon the nature and progress of the 
trees, and the quantity of stock running in the vicinity, the earlier blocks 
may be unfenced according to circumstances at three, four, and five years. 
In the New England and similar climates, deciduous trees properly planted 
will not require so much attention, nor probably will trees planted in the 
luxuriant warm moist Northern River districts require such constant work 
and personal supervision as is necessary in some other localities. It is in 
the most exposed situations, and perhaps less kindly soil of the districts 
south of our somewhat tropical zone, in the cooler parts of the less favoured 
portions of the Eastern Division, and in the intemperate heat of the far 
western regions, that trees in plantations require the most care and cultiva- 
tion until established. 

During the season, from time to time, especially if dry weather is prevalent, 
the ground should be frequently cultivated or hoed. After rainfall, so soon 
as the ground is workable, the Planet Jr. cultivator should be sent between 
the rows, and in places where the ground has not been tilled the soil around 
the trees should be hoed. 

Every plantation should be properly protected from stock and vermin by 
a proper fence. Where the rabbit is not ubiquitous, possibly hares are 
troublesome, and bandicoots, wallabies, and kangaroo rats play much mis- 
chief at times. A wire-netting of fine mesh is nearly always necessary round 
the fence. Where the block system of planting an acre or two at a time is 
adopted, the ordinary iron hurdle fencing should be most satisfactory. (Such 
a fence is movable at airy time, will not burn, and can be set up and taken 
down at a minimum of labour and expense. The first cost of such fencing 
is heavy, but the time and labour saved in erecting it, together with its being 
indestructible will more than repay the outlay in comparison with the labour 
entailed over the erection and frequent subsequent removes of ordinary 
fencing around a plantation, the boundaries of which, after the first year 
or two, will be continually changing for some ten or twelve years at least. 
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Marketing Citrus Fruit. 

W. J. ALLEN, 

Fruit Expert. 


Oranges. 

In picking oranges, care should he taken not to injure them, as bruises, how- 
ever slight, will cause early decay. The fruit, for either shipping or keeping, 
should always he cut with orange clippers, leaving very little stem, and not 
pulled. Fruit should always be allowed to get fully ripe, and, if for local 
markets, may he allowed to hang on the trees after it is ripe; hut oranges 
which are required for export should he picked only when ripe, and never 
before, as an orange picked whilst yet green never makes a good sweet fruit, 
and will not fetch as good prices on the market as that which has been 
allowed to ripen properly. Also, never pick the fruit whilst the weather is 
damp ; in fact, if there has been two or three days rain on an orange it 
should not be picked for at least a week after, if it is wanted for export, 
as the rain tends to soften and swell the rind, and in consequence the fruit 
does not keep so well. After it is picked it is always well to allow the 
fruit to stand from three days to a week in a cool airy room, to get rid of 
some of the moistuie in the rind, as it then becomes more pliable, and can 
therefore he packed more closely— this being a point of great importance to 
the exporter— as the fruit should he packed so that it will not becomo loose 
nor shake in the box during transit. Boxes should he uniform in size, and 
so constructed as to give free ventilation. The bushel-cases have been found 
to answer very well in Victoria, as they cost very little, and are never 
returned to the orchardist to carry diseases of all kinds. They present a neat 
appcarence, and, by the thousand, made up, should not cost more than 7d. 
each in Sydney. They hold from 10 lb. to 45 lb., according to the quality of 
tho fruit. The safest way, and in fact the only way, fruit of good quality 
should be packed for either the home or foreign markets, is to wrap each 
fruit in a tissue-paper wrapper (these being cut in different sizes to fit the 
different grades of fruit), and each box should contain fruit that is perfectly 
even in quality and size, and the number of oranges should be marked on the 
end of the case, as well as the kind, together with the growors name or brand. 
The boxes should be filled so that they have to be pressed down at least an 
inch to allow the top to be nailed on ; hut groat care should he exercised in 
doing this, as any rough handling will break the wrappers and injure the 
fruit, whereas a gentle pressure will do no harm. Fruit should be kept in 
an even temperature, as if subjected to extremes of heat and cold, the best 
handled fruit will not keep. Those growers who always grade their oranges, 
putting only good fruit, neatly packed, into clean boxes, will soon make a 
name, and will always be able to sell at a fair price, whilst the careless grower, 
who does not take trouble to market his fruit in a neat and presentable 
manner, will find no sale if tho market is glutted, or will have to sell at such 
a low price that it will not pay for the handling. 
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I would strongly advise all growers to watch the markets, and not rush 
their fruit on while the prices are low and demand small. There is not 
sufficient fruit grown in the whole Colony as to mako it necessary for any 
person to sell at a low and unprofitable figure ; and I consider that carelessness 
and neglect to look after and attend to the wants of the orchard in the 
way of cultivating, manuring, keeping down diseases, and careful handling 
and marketing, has most to do with the dead and dying orchards now neglected 
and allowed to die out with the excuse that fruit-growing will not pay For 
the man who does not wish to work, nothing will pay ; and it is only the 
industrious, thrifty, and intelligent orchardist who can hope to make a good 
living from his orchard. 


Lemons. 

The same directions as given for oranges will apply to lemons, so far as 
regards care in gathering and handling, in order to prevent bruises or injury 
to the fruit. 

If required for keeping, lemons should be picked as soon as they are 
three-parts coloured, as I have found from experience that they keep better 
and make the best lemons when not allowed to hang until they are too ripe. 
I do not say that a ripe lemon, picked when it is fully coloured, will not 
keep, as I have kept them for Bix months without losing more than 5 per 
cent. ; hut when they are to be stored they keep much better, and there is 
usually a less percentage of loss, if they are picked when from half to three- 
quarters coloured. Another point in favour of early picking is that the 
skins are not so thick as if the fruit is allowed to hang until over-ripe, and 
when the lemons are cured they will be found full of juice of the best 
quality. 

Before putting the fruit away in boxes, trays, or whatever it is to be 
stored in, it should be allowed to stand for a fortnight in the Bhed or pack- 
ing house to get rid of any moisture in the rind before storing away closely. 
The essential points of a good lemon are thin rind, very little pith, and an 
abundance of juice; and I think the climate of Australia particularly 
adapted for producing fruit with all these qualifications, as, with good atten- 
tion, I have found the lemons here rather above the average. 

In picking the lemons it will always be found necessary to go over the 
orchard three or four times so as to get all the fruit of the same degree of 
ripeness and size —that on the inside and shaded parts taking longer to 
colour than that on the outside — and with the larger fruit picked, the 
smaller has a little longer time in which to fill out. 

As a matter of course lemons gathered as recommended are not fit for 
immediate marketing, but must be kept in store until they are a good colour. 
If wanted immediately, they should he exposed to the air until they are fit 
for market ; if for keeping, they should be packed away as soon as they 
have thrown off the moisture from the rind, and with as little exposure as 
possible. It is very desirable to have a perfectly dry, cool place, with an 
even temperature, in which to store the fruit, and, where it can he, as nearly 
as possible, excluded from the air, and certainly never in a place where a 
current of air can reach the fruit, as this will tend to wither it up, and 
eventually it becomes small and hard. 

A cheap and good way of keeping the fruit is to put it in sweat-boxes 3 ft. 
1 in. x 2 ft. 1 in. and about 9 in. deep, and these can be filled about two- 
thirds full and stored one on top of another, or, if it is desired to keep each 
layer of fruit separate, each of these sweat-boxes is capable of holding three 
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wooden trays 3 ft. x 2 ft., with 2|- in. cleats nailed on each end of the tray, 
which, when one tray is placed on top of tho other in the sweat-box and the 
latter piled one on top or the other, say six or eight high, in a dark room, 
will keep with very little loss for six months. The advantage of this way of 
stacking is that the fruit does not press together, and if a lemon should 
become rotten it will not damage any of those around it, as is the case when 
trays are not used. After the first expense of buying the sweat-boxes and 
trays, they will with proper caro bo used for ten years. I must again 
impress on the grower the necessity of having a perfectly dry store-room, as 
well as one which can be darkened and kept at an even, cool temperature; 
and fruit must not be stacked on the ground, as the tendency is to draw up 
the moisture from the latter, thus damaging the bottom layers. 

As a matter of course some of the lemons will spoil, and it will be neces- 
sary to look through them every two months at the beginning, and every six 
weeks at the latter part of the season and pick out all decayed fruit, which 
if allowed to lie would spoil others by contact. 

In addition to being able to market the fruit in the best possible condition, 
this mode of treatment will enable the grower to keep it until it will bring 
the highest price. Eruit will shrink considerably, but not more than 10 per 
cent. ; but as it gains in value by keeping, he is more than recompensed for 
any loss in weight by the higher price which cured fruit always brings. 

In packing, care should be taken to wrap each lemon in tissue paper and 
place them firmly in the box so that they will carry a good distance without 
loosening and moving. Till and press the box in the same way as described 
for oranges. 
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Ttje Strawberry. 


W. J. ALLEN, 
Fruit Expert. 


Tnis berry is ono of the most wholesome of fruits, and is to be found in the 
temperate zones of Europe, Asia, and America ; and I am sure that were its 
medicinal properties better understood, the strawberry, instead of being 
grown by a few, would come to find a corner in every fruit-grower’s 
orchard. It is a fruit which even the most delicate person may safely eat ; 
and for tablo use, with cream and sugar, is one of the few dainty dishes of 
which the public never grow tired. The confectioner finds use for it by 
communicating its flavour to ices, and a most grateful and refreshing drink 
for hot weather can be made from the juice of this fruit mixed with water 
and sweetened, and flavoured with a little juice of lemon ; in fact, its uses 
are too numerous to mention. 

The plants are easily propagated, as, with the exception of one or two 
varieties, they all throw out runnors, which are usually taken for planting-out 
new beds. The best time to take them from tho parent plant is either in 
the spring or autumn. Personally, I favour planting about the latter 
part of February, as the roots will then get a good hold of the ground, and 
by the next summer make very fine plants and bear considerable fruit. I 
w r ould strongly recommend the planter renewing half of the area under 
strawberries every year, as by this means he will always have beds in the 
most thrifty condition — this especially in the warmer districts, where w r ater 
is not available, and where long summer droughts are common. 

The best soil for strawberries is a rich red loam. It must be deep, and, 
if the aim is to grow the largest and finest fruits, the soil, if poor, will need 
to be well trenched and manured; this, with plenty of water and attention, 
is essential if the gardener wishes to make a success of his undertaking. 
The plants require plenty of sun, and should not bo planted too close to high 
hedges or under spreading trees, as they rarely do well in such places. In 
planting, the rows should be at least 2 feet apart, and the plants themselves 
from 1 to 2 feet apart, according to the kinds and the growth of the vine. 
The runners must be kept down by cutting them as often as they appear. 
In many cases this will ensure a good second crop of berries. The ground 
must be kept in good order by constant dressing, and there are very few 
places where a yearly dressing of stable manure will not be beneficial. 
Strawberries remove from the soil soda and potash in large quantities ; con- 
sequently, fertilisers rich in these substances are very necessary. In soils 
where there is a deficiency of lime, the superphosphate of lime, at the rate 
of about 2 cwt. per acre, will be not only a good fertiliser, but will help to 
keep down insects of many kinds. 

Before setting out the young plants in position they should be steeped in 
a bath of tobacco-water, with a little Paris green mixed — the latter, say, 
1 lb. to 200 gallons of water. Plunge the plants into the mixture, and, 
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without washing them, they can be planted in the position in which they are 
to remain. To prevent the eggs being deposited, and to destroy both the 
beetles and grubs, to which the strawberry is rather prone, must be the 
object of the grower, as in every case prevention is better than cure. Beforo 
planting the new bed the roots should also be trimmed, thus causing the 
plants to throw out more fibres. 

As soon as the fruit begins to form, it is advisable to cover the ground 
between the plants with a layer of short grass, fine straw, or any material 
that will keep the berries clean, as, if not protected in this way, they are 
apt to be more or less dirty. 

Beds laid out as I have described — planted in rows and with the runners 
kept cut off — will grow the very finest flavoured berries and sweeter than 
those in crowded beds. With rows 2 feet apart there is plenty of room for 
picking without damaging the berries or the vines. 

The fruit should be gathered cither in the early morning or evening, and 
not while heated with the sun. Care should be taken not to pick while damp, 
and do not handle more than is absolutely necessary, as the fruit being tender 
is easily injured, and it should never be heaped in masses. Tne best 
practice is to pick and place the berries into the receptacles from which they 
are to be sold. 

Si rawberries arc frequently attacked by minute flies, varying in colour 
from green to brown, black, and white, they appear at different seasons and 
cluster thickly on the plants from which they extract the juice and close up 
the pores with their excreta. A syringing with strong tobacco water or soft- 
soap and kerosene will be found rery effective. 

If caterpillars are troublesome, which they sometimes are in tlm early part 
of summer, dust the plants frequently with finely powdered lime and soot. 
Soot is more lasting in its effects than lime. If weevils or beetles make their 
appearance work the ground well, also dusting a little lime over the plants 
and ground. 

The plants are very often attacked by a fungus, such as leaf blight, mildew, 
or rust. As soon as any sign of leaf blight is detected remove all affected 
leaves and burn them. In this way it is quite possible to get rid of the pest 
if dealt with in an early stage. Also, spray with a solution of sulphate of iron, 
mixed in the proportion of 1 lb. to 5 gallons of water. This will also be 
found beneficial for mildew. Bust does not usually make its appearance 
until late in the summer ; consequently, the plants do not suffer until after 
the fruit has ripened. It appears in minute yellow spots and usually on the 
upper side of the leaves. If plants are not badly affected the sulphate of 
iron solution will remove the rust, but if badly affected it will be best to 
remove the leaves and destroy them by burning. 

The following are a few of tbc best varieties, which have been found to 
thrive equally well in either the cooler or warmer districts of Australia: — 

Trollope s Victoria . — A recently introduced English variety and one of the 
best for most parts of New South Wales. Fruit large, roundish, ovate, and 
regular in outline; skin deep bright red; flesh pale red, tender, juicy, with 
a pleasant slightly sub-acid flavour; plant vigorous and bears freely and 
regularly, and can be depended on more than any other kind, and it will 
adapt itself well to various soils ; it ripens early and comes in immediately 
after “ Edith ” and “ Marguerite.” 

Edith . — An excellent and very popular variety. The fruit is large, well 
coloured, and has a rich, pleasant, slightly sub-acid flavour ; plant strong, 
very hardy, and prolific and can always be depended upon for a crop ; it can 
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be grown successfully in most soils and situations and comes in very early, 
the fruit of this variety being generally first in the market. 

Marguerite . — A well known and popular variety with very large conical 
or cockscomb-shaped fruit which ripens very early ; skin bright shining red ; 
flesh white, tinged with pink, firm, moderately juicy and sweet but lacking 
a high flavour ; plant robust, hardy, and bears freely ; this is a favourite 
kind on account of its earliness as also because the fruit being firm it carries 
well. 

The Captain . — A comparatively new variety with large, ovate, regular fruit, 
sometimes inclining to cockscomb, and which ripens early ; skin pale red ; 
flesh pale, firm, with a brisk pleasant flavour.' 

Filbert Fine (My att's Seedling). — An excellent late English variety, with 
berries rather above medium size, conical and occasionally cockscomb-shaped ; 
skin dull purplish red ; flesh white to pale pink, firm, rich, and briskly 
flavoured with a fine aroma ; plant vigorous, hardy, and very prolific ; this 
kind has also the reputation of being suitable for very light soils where some 
of the other varieties will not thrive. 

Sir Joseph Paxton . — An excellent early English variety with large roundish 
berries ; skin bright glossy red ; flesh pale red, firm, rich, and highly 
flavoured ; plant strong and productive. 

Princess of Wales. — This is an excellent very early English variety ; fruit 
large, cockscomb-shaped, and corrugated ; skin deep red throughout ; flesh 
tinged with red, tender, juicy, and has a rich pine flavour ; plant vigorous 
and prolific. 
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The Passion Fruit 


W. J. ALLEN, 
Fruit Expert. 


The passion-vine does very well in almost any soil ; but, like many other 

E lants, will grow best in a rich red loam, and repays the planter in this soil 
y its increased productiveness. The best site for a plantation is a well- 
sheltered spot, so that the plants will not get blown about in the wind. If 
the situation in which they are to be planted is exposed, the best means of 
starting them is to drive three stakes into the ground, each about a foot 
from the young vine, and tie around the outside a piece of hessian or 
bagging. The vines in this way will have plenty of room to grow, and the 
hessian protects them from the wind and sand. They will not thrive in the 
colder districts where heavy frosts prevail, as the latter damage them very 
much, in most cases killing them outright. The three varieties which are 
said to do well in New South AVales are the Pamflora macrocarpa , Pas&i- 
flora maliformis , and the Passiflora quandr angular h. The P asm flora mail- 
formis (the sweet calabash) requires to be planted in a very warm situation 
to bring the fruit to perfection; but with the Passiflora quandrangularis , 
which is a vigorous growing plant, it will prove both very profitable and 
ornamental. 

I have always found that, where protected, they did well on a 4 -wire 
fence about 5 feet high, the rows running north and south, so that they got 
the sunlight on both sides, 10 feet by 8 feet apart, which gives plenty of 
room for cultivation. The trellis rows to be 8 feet apart, thus giving the 
vine 10 feet on which to run. I consider the best manures to be used are 
horse and sheep manures, as they are lasting, and give the plant a good 
healthy colour. It is also advisable in most soils to use a little lime, as 
many soils are deficient in this substance. As the young plant growls the 
branches should be tied to the wires until well established, after which they 
will not give much trouble. Care should be takeu to prune out all worthless 
and dead wood every winter. 

When the fruit begins to ripen it should be picked at least twice a week. 
It will keep well iu a cool dry place, but I would recommend marketing 
every week. 
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Phylloxera aijd System of Iijspectirjg 
Vineyards. 

M. BLUNNO, 

Viticultural Expert. 

PnOM time to time the question of phylloxera of the vine reaches fever heat, 
every new discovery of the pest exciting those vignerons who are unlucky 
enough lobe in the vicinity of the infected area; but the growers generally 
sympathise with any provision directed to the safeguarding of the public 
welfare, and are almost invariably ready to assist those who are engaged in 
putting into effect these provisions. 

Vine inspectors have been often ill treated in Europe when a service of 
inspection of the vineyards, and of destruction of the infected ones, was 
first started ; sometimes they have even been surrounded by an excited 
gathering of growers and compelled with their gang of labourers to retire 
from the vineyard until a military rescue arrived to protect them and allow 
them to work. 

In this Colony things are taken more calmly, the inspections being carried 
out by one inspector accompanied by a man ; so that it is not a big gang of 
men, as is necessary in those vine-growing districts of the Continent, where 
the vineyards to bo visited are very large and numerous, and the inspections 
have to be completed within a rather limited time of the year (from June 
to October), on account of the climate and of the system of growing the 
vines, which sometimes are mixed with other crops. 

In New South Wales inspections can be made even in winter time, owing 
to the almost uninterrupted multiplication of phylloxera on account of 
the mildness of the winter. Here vineyards are very few compared to 
the area planted w r ith vines in those countries of Europe suitable for their 
culture ; so that one inspector with a man can do a fair amount of work 
and inspect a good many vineyards. 

But in spite of the innocuity, or even of the usefulness, of these visits of 
inspection, there is in some few' cases amongst the vinegrow r ers of the in- 
fected districts, if not an open contempt, a niggling and suspicious attitude 
towards them, in the belief that inspectors help the spread of the pests with 
their visits. If such vinegrovvers w’ould only take the trouble to follow 
these officers in their daily task, they would see how carefully the work is 
done, and the many precautions in examining the roots of the vines and 
treating the infected one3. 

In the same way that medical men could not check a contagion unless 
they came in contact with the sickened people, so vine inspectors cannot 
retard the spread of the insect lest they come in actual contact with it. 

Owing to incomplete knowledge of its life-history, this insect has been, I 
should say, misrepresented beyond measure. It is true that it has an extra- 
ordinary pow*er or multiplication, but on the other hand it is of a slow and 
lazy habit. 
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The insect, living on the roots, has the power of generating without union 
of the sexes ( ; parthenogenesis ), and in Europe it has been ascertained that 
from six to eight generations occur during the year. In warm climates the 
number of generations is always higher than in cool or relatively cold ones ; 
so that, judging only by induction, we have to believe that in New South 
Wales the insect finds the natural suitability of the weather favourable to 
its larger prolification. 

The number of eggs laid by every insect is higher in the first generation, 
and steadily diminishes in the successive ones ; and this is accounted for 
through a weakness of the genital apparatus, according to Mr. Balbiani, and 
to unfavourable conditions of feeding by Messrs. Franceschini, Iargioni, 
Iozzetti, and Lichtenstein. 

In a vineyard the infected patches enlarge every year like an oil stain, 
owing to the emigration of the underground insects from roots to roots; but 
it is known that the interruption of rows, even of a few yards in width, may 
stop the march of the root-living form. 

The winged phylloxera is commonly believed to be endowed with the 
greatest power of diffusion, and in the imagination of some people is regarded 
as a little “ genius of evil,” while really its short and heavy flight does not 
allow it to go very far. The wind might bring it from one district to another ; 
but the barriers and bushes oppose very much the realisation of this danger. 

Not; all winged insects, fortunately, are fecund, a very great proportion of 
them being sterile. The number of the winter eggs which come from the 
copulation of the sexed insects born of the winged fecund is therefore less 
than it was first thought. 

The winter egg marks the end of the life evolution of phylloxera ; but it 
does not represent in the meantime the only way of reproduction of the 
insect from one year to another. It is a very well known fact that the root- 
living form of the last generation of that year is mostly responsible for the 
perpetuation of the insect, which, by falling into lethargy tor some time in 
winter, revives next spring, and starts to lay eggs, so beginning the new 
series of parthcnoc/cnetical generations. 

Those small infected patches surrounding a bigger one in a vineyard are 
accounted for by the winged insect, and by the removal of particles of the 
infected soil and of roots during the operations of cultivation with the plough 
and tools. When phylloxera outbreaks in a district rather far from an old 
infested place, the pest has been certainly brought through the thoughtless- 
ness of the people. Footed vines from condemned places are the most 
dangerous way of spreading the pest all about. Amateurs of viticulture are 
more guilty than the phylloxera itself in this regard. Their mania to grow 
new varieties of exotic name, no matter where from, is often the cause of 
importing the pest in clean districts. I remember a vineyard owned by a 
friend of mine, who, since the first infection was detected in his district, took 
the greatest care in disinfecting all labourers before allowing them to start 
to work in his place ; he never omitted to do so for implements, machines, 
and tools coming from strange vineyards, and he was continually on the 
watch, so he succeeded in keeping his vineyard clean, while many of the 
vineyards of the neighbourhood were destroyed ; but at last, after eight 
years, he discovered the pest in his, owing, of course, to uncontrollable causes. 

I have seen in some places of the Continent in those vineyards where the 
rows of vines are some 80 feet distant, owing to the association of the vine 
with other cultures — maize, forage plants, Ac. — for reasons of rural economy, 
where phylloxera progressed all along only one row without reaching the 
adjoining ones for three or four years. 

D 
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Although the life history of the phylloxera is very variable from country 
to country, on account of the difference of the climate, and even in the same 
country and every year, owing to the manner of the season's progress, many 
peculiarities of this insect are now pretty well known ; so that, possessing 
this increased knowledge of the enemy, we are at greater advantage in dealing 
with it. 

The service of the inspections and destruction is organised in accordance 
with all the present knowledge of the plague, and vignerons are naturally 
expected not to destroy, through want of care, what is costing the community 
money — not to counteract the sound efforts of eradicating one of the worst 
enemies of the commonwealth. No pest attacking plants has committed such 
ravages as the phylloxera. To France alone, in about twenty years, it cost three 
times more than the unfortunate Franco-Prussian war, viz., £600,000,000, 
bringing desolation to many districts once flourishing, and alcoholism amidst 
a people famous for sobriety. 

Those who look upon vine inspectors with niggling incredulity are acting 
against the good of the country — against themselves. They should morally 
help, by giving them all required information, and be on the watch so as to 
prevent any illicit commerce of rooted vines, so as to enable the officers to 
better fulfil their task. 

In order to show our vignerons what precautions are taken, the rules 
issued by the Department for the guidance of the Inspectors arc repro- 
duced : — 

Hints for the Inspection of Vineyards. 

The number of vines to be inspected in a vineyard is left to the judgment of 
the Inspectors, and according to the greater or less probability of meeting 
with the pest. Their judgment may be founded on the neighbourhood of the 
vineyard to be inspected to an infested place ; on the relationship between the 
owners of clean and infested vineyards, which may lead to the use of the 
same tools and machines. They will acquire information as to imported 
cuttings and rooted plants, or visits of labourers from condemned vineyards ; 
and all similar valuable indications which may convey suspicion. 

2. With the exception of the summary or bird’s-eye view inspections, when 
one vine out of a certain number of vines is to be inspected, Inspectors shall 
adopt a plan so as to allow each vine to be looked at in the centre of a deter- 
mined area. 

3. The following are a few plans of intensive inspection : — 

INSPECTION OF ONE VINE OUT OF TWO. 
X^X^X^X^X^X 

* X * X * X ^ j 

X * X * X * X * X * X 

* x * x * x * x * x * 

N.B.— Stars show the vines to be inspected, and X thoee not to be inspected. 
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INSPECTION OF ONE VINE OUT OF THREE. 
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this, the examination shall he considered as a summary one. 

This plan is to be adopted in those places rather far from infested vineyards, 
or once infested. 

ONE IN NINE. 
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N.B. — Stars show the vines to be inspected, and X those not to be inspected. 

4. For bird’s-eye view inspections Inspectors shall judge where to look at 
the roots on the appearance of a patch of vines not very healthy in the 
middle of a healthy vineyard ; the vines showing cachexy, or chlorosis, short 
shoots, and either scarcely any crop or the want of ripeness at the normal 
time of vintage, the weakness of vegetation lasting two or three years without 
any exterior apparent cause, all these are reliable indications by which to 
choose the vines to inspect 



382 Phylloxera and System of Inspecting Vineyards. 


5. To get the roots the hole should be dug 4 or 5 inches off the stem, the 
Inspector to exercise great care that the labourer shall not do any harm to 
the vine or the crop in doing the work, and that the hole be filled in again 
properly after the inspected roots have been buried in. 

6. Inspectors shall examine at least three roots of each vine at different 
depths to 10 inches, especially during hot months. Experience of past years 
has shown that in all the hot countries, during the hottest period of the 
season, it is sometimes hard to see phylloxera even in vineyards known 
to be infected. In such a climate this insect has not only the period of 
hybernation but also that of aestivation , so that it reaches unusual depth, 
living almost in a dormant state. Of course in suspicious cases Inspectors 
may examine as many vines as they think proper to be sure of the 
immunity of the vineyard. In sandy soil, roots deeper also than 10 inches 
shall be inspected, for in this kind of land phylloxera has been often 
detected at a depth of 2 feet. 

7. Rootlets shall be preferred for inspection to roots of bigger size, and 
when they cannot be found, through being too deep or too scarce, as is some- 
times the case in old vines in thick and dry soil, a small slice of bark shall 
be looked at. 

8. Roots shall never be plucked up, but cut and carefully handled. 

9. When, on account of the wet, the earth adheres to the roots, the 
Inspector should never pass them through the fingers to clean them, a little 
shake is enough ; if they are still too muddy inspection should be carried 
out elsewhere for that day in vineyards planted in a looser soil. 

10. While inspecting, roots are to be held by the two ends and turned slowly 
round, the eyes running from one end to the other. 

11. When wind blows during inspection, Inspectors while examining roots 
shall turn their shoulders against the pro vailing direction of the wind, and 
it is also suggested that Inspectors bend down. If inspection is carried on in 
a vineyard which by any reason is suspected of being infected, and tin; wind 
blows too strong, the work shall be interrupted, and Inspectors shall continue 
somewhere else where inspection can be made properly and without danger. 

12. Before leaving an inspected vineyard, disinfection of shoes and brush- 
ing of clothes shall be done, either in case of the discovery of the pest or 
when the vineyard has resulted clean, because Inspectors might accidentally 
miss the insect, so becoming themselves unconscious conveyors of the plague. 

13. Inspectors should therefore have continually within their reach a vessel 
with an emulsion of kerosene and soap a gallon of kerosene and 1 lb. of 
common soap), a clothes brush, and a shoe brush. When it happens that 
infection is detected, and as soon as there is an interruption of infected 
vines, a proper disinfection with the said emulsion of the shoes and tools 
should be made on the spot before proceeding to examine further. When 
leaving the vineyard disinfection as above should be repeated. 

14. Eor a proper disinfection of tools it is suggested, first to clean them of 
the soil, and this done to pass them for a few seconds through a flame, 
spreading on them the abovementioned emulsion with a sponge afterwards. 

15. To disinfect boots, after having cleaned them of the soil, the above 
emulsion should be applied with a sponge on the leather, and especially on the 
sole and in the sewing. Inspectors should take care that all the labourers 
employed in an infected area perform this duty, because, as a rule, they 
are not willing to do so, either to spare trouble or for fear of spoiling their 
shoes (although the emulsion is quite harmless), or in the belief of these 
precautions being exaggerated. 
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16. Clothes should be brushed with a hard brush. Inspectors and labourers 
may help each other, but while doing so they shall put themselves alongside 
the fire, and in the direction the wind is blowing, so that all the dust may 
drop on the flames. 

17. When the pest is met with, Inspectors shall again inspect the vines 
left behind, within a certain radius, on their judgment. 

18. Weekly reports shall be written on a proper form; and in order to 
get a register which may lead to valuable information in the case of an 
Inspector sent to a district where inspections had been previously made, 
every acting Inspector shall keep in his own office a register report, trans- 
ferable to the new officer who might be assigned to substitute him in that 
district. 

19. When phylloxera is found in a vineyard, Inspectors should make 
inquiries and collect information leading to the source of that infection. 
As is said above, all tools used in an infected vineyard may convey the pest 
to a clean one ; labourers through their shoes passing from one place to 
another, and cuttings, and especially rooted vines, are all artificial ways to 
which is due the spreading of the insect. The latest studies of the biology of 
phylloxera have shown that either the winged or the radicieoh form is a 
natural way of diffusion not very considerable on clean vineyards if 
a little way off an infected area, and that this plague would not spread 
so much if vignerons were careful as to not importing tools and machinery, 
parts of vines, and not employing, or at least disinfecting, adventitious 
labourers coining from condemned places. 

Rules for Destroying Infected Vineyards. 

20. When the destruction of the condemned vineyard is approved of, this 
will be done as soon as possible. It shall be carried out by — - 

First, cutting off the part of vine above the ground and burning up with 
all stakes, Arc., according to the Act now in force. 

Secondly, by injecting a certain quantity of bi-sulphide of carbon in the 
infected soil. 

Thirdly, by uprooting the vines, trenching the ground, and burning all 
roots that may be collected. 

21. The above measures will form the so-called classic system of destruction 
but in special cases, tin* injection of bi sulphide of carbon only may be con- 
sidered sufficient, then a stronger proportion of the said insecticide should be 
applied. 

22. The quantity of carbon bi-sulphide per square yard shall be from 150 to 
280 grammes, according to the gravity of the infection, the quality of the soil, 
if more or less thick, or loose, and whether the ground shall be trenched or 
not. 

23. The bi-sulphide may be used alone or mixed with kerosene or kerosene 
dregs, or other similar hydrocarbons when the quantity of the former at hand 
is not enough for the requirements. 

24. Before starting any injection, if there are any cracks in the ground such 
as often occur in argillaceous soils during hot weather, they should be properly 
filled and closed so as to avoid any escape of the fumes of the insecticide. 

25. Injections and trenching of the soil shall be continued for 6 feet beyond 
the last row of vines if any infected vine were found along that last row. 

26. The insecticide shall be applied in three or four different injections, with 
an interval of not longer than three days. This will be for normal conditions 
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of moistness in the soil, and during the hottest months, but when temperature, 
owing to any cause whatever, lowers rapidly and the moistness of the ground 
augments at once, as it is after a heavy rain, the above interval of time shall 
be longer (4-5-6 days), and also injection may be suspended until the soil is again} 
in a proper condition of moistness. These precautions must be maintained, 
especially for heavy thick soil, or else the insecticide would not spread through 
all the interstices of the ground, so lessening its destroying power. 

27. A systematic plan of injections shall be adopted so as to distribute the 
insecticide as evenly as possible all through the soil, and it is desirable that the 
plan of injection be changed for each time. 

The annexed plans are two illustrative instances. In the first the quantity 
of bi-sulphide of carbon to inject is supposed to be 157 grs. per square yard 
given in three times, say 62, 51, 44 grs. respectively; and in the second, 176 
grs. represent the total quantity of the insecticide applied, in the proportion of 
68, 54, 54 grs. given by turn each time. 

28. All injections being completed, the stumps of vines already cut off 
should, if considered necessary, be split across and some 12 grammes of 
bi-sulphide of carbon, mixed with eight of kerosene dregs, or other good 
insecticide, poured into the split and all round the stump, so as to be more 
sure of the death of the plant. 

29. While trenching, if any root is found with live phylloxera on, the ground 
shall be compressed by means of rammers, and an additional injection of 
bi-sulphide applied on a certain area round the point of the discovery on 
judgment of the Inspector in charge of the service. 

30. In all operations, whether inspecting, injecting, or trenching, Inspectors 
shall take care that they, and the labourers under their supervision, walk as 
little as possible on the infected soil and do not remove the dust, and also be 
careful to take all other precautions that they, being on the spot, may think 
proper to lessen the danger of spreading the insect. 

FIRST INSTANCE. 

Plan of injection of 157 grammes per square yard, in three times. 

First Injection = 62 grammes per square yard. 

t 5 Feet. ^ 
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N.B. — The black marks represent the holes where the bi-sulphide of carbon is injected; 
the crosses representing vines. 

The quantities are given in grammes, because the injection pump is graduated with 
the metrical system of weight, each pressure forcing 10 grs. out. When a quantity less 
than 10 grs. is to be injected, a ring of leather on the top of the cylinder will reduce the 
quantity ejected by 1 gramme (about. 14^ grains) 



Phylloxera and System of Inspecting Vineyards. 335 


FIEST IN STAN CE — continued. 


Second Injection = 51 grg. per square yard. 
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SECOND INSTANCE. 

First Injection. 

Plan of injection of 176 grp. per square yard, in three injections. 
6S grs. per square yard in the first injection. 
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SECOND INSTANCE — continued. 


Second Injection, showing position of the holes changed, = 

per square yard. 
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Third Injection — Showing again inverted the holes where the insecticide 

is injected. 

54 grs. per square yard. 
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Bv the exercise of these precautions, and the general adoption of resistant 
stocks, there is every reason to hope that our vineyards may be protected 
from the ravages of this dreaded pest. 




Agricultural Gazette of N. S. Wales. Vol. VIII. 



1, St.ijjina. 2, Style, 4, Ovary. 1, 2, and 4 combined form 3, 
Pistil, or the female portion of the flower. 5, Anther. (>, Fila- 
ment. 5 and 6 combined form 7, Stamens, or the male p 
tion of tho flower. 8, Corolla, f>, Calyx. 8 and }> are the flo 
envelopes, and are for the protection of the Pistil and Stame 
in this diagram the ovary (4) is said to he superior that is, ah< 
or within tho parts 8 or t). Whilst the blossom is in hud-form it. is 
enveloped by the corolla and calyx, and cannot be seen until these 
parts are mature or fall. 



II. The numbers, or parts, are the same as 
m Diagram I, but the ovary appears 
to occupy a different, position. In such 
flowers the ovary is said to he inferior— 
that is, helow or without the part's 8 and 
9, and whilst, the blossom is in hud is 
not enclosed by the floral envelopes. 
In the early stupes of the development 
of the bud the ovary is always visible. 
I and II are bisexual or hermaphrodite 
flowers. 
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Tlje Influence of Bees on Crops. 

(Continued from page 266. ) 


ALBERT GALE. 

It will be noted hereafter, the most essential parts of a flower are the stamens 
and pistil. These essential organs are most vigorous, healthy, and free from 
blemish in the earlier parts of the day. Just after the corolla bursts these 
unfurl, the anthers become distributive — i.c ., the pollen they contain is suffi- 
ciently mature to be wafted by the wind or gathered by insects or other 
agencies for fertilising purposes — and later the stigma becomes receptive. 
The atmosphere during these early hours, in spring time, as a rule, is charac- 
terised by a dead calmness, or at the most by gentle breezes. This calmness is 
most beneficial and is a highly necessary agent in ensuring successfully the 
fructification of entomophilous fruits. The more frequently the bees trip 
to and fro from home to orchard and orchard to home, the greater and better 
are the results that follow their labours. 

1 have used the terms bloom, flower, and blossom indiscriminately. They 
are synonymous. The two former are generally applied to the flowers on 
ornamental plants and the last to fruit trees. 

To understand how the all-important work of fertilisation is carried on by 
bees and other insects, it will be necessary to glance over the accompanying 
diagrams and have a slight knowledge of the functions each portion of a bloom 
has to perform. 

The pistil (8) Diagram I., is divided into ovary (4), style- (2), and 
stigma (1). The stigma is the end of the style turned inside out. It has 
four very peculiar characteristics : Pirst, it is skinless ; secondly, it is 
adhesive — if it be applied to down or a light feather it will adhere to it; 
thirdly, it is porous; and in the fourth place, it is covered with a lot of 
hair-like hooklets. These peculiarities in the stigma form important parts 
in the economy of fertilisation taken in conjunction with the offices per- 
formed by bees in relation to fruit and the reproduction of plant life. The 
style is traversed internally by a canal forming a tube which is the connecting 
link between the stigma with the ovary. 

The stamens are the masculine reproductive organs, and, like the pistil, 
different portions of it receive different terms — the anthers (5) and filaments 
(G). The filaments are thread-like appendages, and are generally attached 
to the base of the corolla, and not to the ovary, as in the case of the style ; 
neither is it tubular. Their office is to support the anthers, and to keep 
them in their proper position. The anthers, generally two in number, are 
situated at the summit of each filament. They are of different forms, 
according to the class of fruit borne by the tree — round, angular, elongated, 
or sometimes twisted. When the blossom first opens, the anther is usually of 
a bright colour— generally yellow. Its upper surface is a fiat, smooth disc. 
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As the day advances, and the anther matures, each one opens with a 
longitudinal slit its entire length. It can then be seen that each anther 
is a pocket or sac filled with pollen — a very fine dust-like flour. Pollen is 
of a variety of colours — white, red, pea-green, &c.,are of frequent occurrence — 
but the predominating colour is some shade of orange. By watching at the 
entrance of a bee-hive, different bees Will be seen to enter with pollen of 
various shades, although they prefer to work on those blooms that are 
yielding the greatest quantity. By taking a piece of honeycomb containing 
bee-bread, and cutting a cell filled with it longitudinally, strata of various 
colours are always to be seen. In flowers that are fertilised by insects, 
the pollen is usually of a sticky nature. This property is availed of by the 
bees. By this they knead it into small pellets, and neatly pack it in the pollen 
baskets on their hinder legs. The pollen of pumpkins and other members 
of that family, on account of its non-adhesive quality, they cannot so treat, 
but carry home in the hairs of their bodies. The pollen of blossoms 
fertilised by the wind is also non-adhesive. Pollen grains are of various 
forms, according to the class of plant it is taken from. 

A casual observer might be excused for regarding the stigma and anther 
as similar organs of equal value in the economy of the flower. The dissimi- 
larity between them is very marked and their functions wholly distinct. 
The anthers, as has been stated, are the pollen bearers. The stigma is the 
pollen receiver. 

The corolla in many entomophilous plants is generally of an attractive 
colour. Its office is, while the flower is in bud, protective, guarding the 
developing essential organs from injury — acting as a blanket. Each portion 
of the corolla is a petal. There aro generally three, four, or five petals in 
single blooms. Frequently they are united at the base, the tips only 
remaining free. 

The calyx is the outer protective envelope. If the corolla acts as a blanket, 
then the calyx is the macintosh. Like the corolla, it is frequently formed of 
more than one part. Each separate portion is termed a sepal. It is generally 
green, but not always. 

The beneficial influence of bees on certain crops, and the imperative 
necessity for their location within a near radius of fruit-trees, demands 
more than the usual passing glance. I pay a near radius, because the 
nearer the home of this insect is to the orchard or fruit garden the more 
frequently can they visit the blossoming fruit-trees. The earlier in the day 
the bees visit the blooms the more certain will be the act of fructification 
and the resultant fertilisation the more effectual. Bees have been seen on 
their foraging ground beyond a radius of 3 miles. These long journeys must 
be undertaken at the expense of the number of trips made during the day. 

Blossoms open at various hours, both in the day time and in the hours of 
night — the majority in the early morning just after sunrise, some at noon, 
others in the twilight, and a few varieties after dark. Some classes of 
blooms aro very sensitive to light and darkness and will only open when the 
sun shines brightly. Those that open in the earlier portion of the day 
generally close towards sundown and reopen the following sunrise. Those 
that open at twilight and after it close at dawn. Evening and nocturnal 
opening flowers are visited by moths and other insects that are on the wing 
during the time between twilight and dawn. During a heavy flow of honey,* 
bees will work for some time after sunset and well on towards darkness^ 
Oq warm calm evenings the writer has more than once seen bees return 
home by the light of the moon when the latter has been shining brightly* 
Of course diurnal flowers we visited by diurnal insects. 
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Anemophilous flowers (those that are fertilised by the wind) do not close 
after they have once opened. The anthers being attached to the filament 
so tenderly, the slightest movement caused by a passing breeze is sufficient 
to shake the pollen to the stigma. It is the soft, gentle breeze that is 
efficacious in the fertilisation of cereal crops — wind just sufficiently strong 
to carry the pollen a few feet from the anther that produced it. At the 
time wheat and other cereal crops are in flower, when the pollen is mature 
and hanging loosely in the anthers, heavy wind storms are as destructive as 
late frosts. Many a crop that has appeared promising enough when in 
blade, has failed to give a heavy yield, owiug to strong winds catching up 
the pollen and wafting it away in the buRh, or elsewhere, where its influence 
is lost. 

(To be continued.) 
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J. J. McCUE, 

Poultry Expert, H. A. College* 


Next to proper accommodation and cleanliness, food is most important 
in poultry raising. To be successful in feeding poultry, we should know 
that however exact the knowledge of animal nutrition may become, and 
however thoroughly the practical poultry-keeper may be trained in his 
teachings, failure is sure to follow careless work and slovenly methods. A 
ration may be accurately balanced in all its parts with the potential energy 
suited to the season or climate, and the nutritive ratio properly adjusted for 
the work in hand ; but irregular attention, undue exposure, vermin, cramped 
quarters, insufficient exercise, and many other causes, or any one of them, 
may undo all that the most skilful food compounder can devise. Science is 
but a help to good judgment. It goes all wrong when treated disrespectfully ; 
but coupled with intelligence and energy, it produces results as regularly 
and surely as that night follows day. 

With a thorough understanding of the principles involved, the poultry- 
raiser may avoid the waste of much valuable material in foods, as well as 
have more efficient control over his yard. 

The value of a feeding material for the purpose of physical development 
is measured by the parts or substance in its composition which have been 
found by experiments to readily submit to the digestion process. These 
substances, or nutriments as they are generally termed, comprise parts of 
many classes of organic compounds. Mineral matter is also necessary, 
particularly with laying hens; but with the single exception of lime, these 
are all amply supplied in nearly all foods. The most important food-stuffs 
by far are the organic compounds, and these have been classified as nearly as 
practicable in accordance with the special utility involved. The nutrients are 
divided into three classes — protein, fat, and carbohydrates. These three 
divisions may, within certain limits, replace each other so far as animal 
energy or fat construction is considered ; but for the formation of blood, 
muscle, tissue, and the most vital parts, protein is alone available. That 
these nutrients may be intelligently comprehended, it is necessary to treat 
them separately. 

Protein includes all substances in the foods which contain nitrogen in 
combination, and in matured products is principally in the form known 
technically as albuminoids. Good illustrations are the white of an egg, the 
gluten in wheat, casein of milk, and the gelatinoids of bones. 

Protein also includes such vegetable alkaloids as may be present, generally 
included under the term amides. They are not generally present in any very 
considerable quantities, except in green and immature fruits,, and grasses. 
In these the amides have been found to include as high as one half the total 
nitrogen, rendering the food of very doubtful value ; hut this is very rare, 
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and occurs in foods rarely or never used in poultry-feeding. The function 
of protein in the animal economy is to build up those portions having a 
similar composition, though it may be used as a source of heat and energy. 
It forms the tissues, the framework of the body, keeps in repair the muscle 
and bone, and supplies albuminoids for the blood, eggs, and digestive fluids. 
It is the most valuable component of foods, as it alone can do this special 
work, while the energy, heat, and fat may be derived from several other and 
cheaper sources. 

Fats are utilised for fattening, heat, and energy. Common examples are 
tallow, lard, butter, corn, oils, &c. They vary considerably in nutritive 
value, the fat of green foods being of less value than that from matured 
seeds or their products. Fats form fatty tissue but not muscle. They are a 
form of concentrated food, and are established by nature as a reserve of 
heat and energy, laid up for the proverbial “ rainy day.’* Carbohydrates 
includes sugar, starch, gums, <fcc., and are found in most grains and meal 
used for poultry food. 

Fowls require a greater variety of food than any other of the domestic 
animals. Animal and green food are essential, although tbe bulk of the 
feed may be grain, either whole or ground. Any one having ever had the 
care of poultry, or an opportunity to observe their habits, must have noticed 
how quickly they will select the meat scraps first from a mixture of table 
scraps thrown to them ; also when allowed to range, how eagerly they 
scratch and search for grubs, and jump and run after grasshoppers and 
other insects. Hens will also pick up a great quantity of grass and other 
seeds of plants in summer — still, not a sufficient quantity to keep the fowls 
in proper condition, or enable them to give profitable returns. 

Feeding is an important item to the beginner. Many may think it simple, 
but it is nothing of the kind, for all food given means cash. Food may 
return more than its cost, or it may be wasted, giving no return Avhatever, or 
it may be so used as to be injurious. Another thing, cheap or damaged meal 
or grain is worthless ; it would keep fowls from starving, still, we do not 
feed fowls and chickens to just keep them alive ; w T e w T ant substantial growth 
in the chickens, and vigorous egg-production in the hens. Hence, I believe 
in economy — economy in the truest sense of the word — to use the best wheat 
or pollard in tbe market, avoiding all damaged or semi-damaged meal or grain. 

In nothing arc poultry-keepers more culpable than iu the manner they 
feed their fowls. The cleanest grains and mashes are thrown in the dirt and 
mud, oftentimes, so that the birds are compelled to eat a greater or lesser 
proportion of filth. 

Because a fowl eats a large quantity of food, it is no reason for supposing 
such a matter of loss, or that it is unprofitable. The object should be to 
observe if the bird so appropriates the food eaten as to convert it into flesh 
or eggs. It requires a certain proportion of food to support the body, and 
only that over and above tbe use of the fowl for the support of waste is 
available for production. 


{To he continued.) 
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G. WATERS, 

Hawkesbury Agricultural College. 


This is a busy month for all fruit-growers, the citrus fruit-grower, as he 
will or should be gathering the balance of the lemon crop, and the grower 
of summer fruits, because now he should be proceeding as quickly as possible 
with his pruning. If my suggestion of building some sort of storing-house 
has been followed by any, they will find the utility of it. Many growers I 
have heard remarking, “ what is the best stage to cut lemons for storing/’ 
M y reply would be as soon as they are large enough, or as may be the caBe 
this year after the severe stretch of dry weather, as soon as they commence 
to change colour, for in this stage they are perfect. Allowing them to 
remain longer only thickens the skin, and the juice deteriorates in quality. 

The point that wants emphasizing is the absolute necessity for cutting, 
not piilling the fruit, as by this means the fruit is practically hermetically 
sealed. For this purpose a very handy implement can be procured in Sydney, 
similar to the following illustration, for which I am indebted to Mr. F. Coffee, 
of the Australian Agriculturist : — 



The above is very greatly used in Florida and California for lemon and 
orange cutting, and has the additional advantage of holding the fruit after 
cutting, and so eaves handling. If the fruit is not clipped it is useless to 
attempt to keep it for any length of time. The skin of the freshly-cut fruit 
contains a good deal of moisture which is liable to cause mould if the lemons 
are packed straight away. To get rid of this it is necessary that the fruit 
should be “ sweated/* and it is better to do this in the orchard, because it 
renders the skin tough ; and therefore less liable to braise when being carted. 
If- the trees are any size, and are pruned low, it can be done by spreading 
clean straw beneath the tree on which the lemons are laid four or six deep. 
If the trees are not large enough, the fruit could be placed in boxes whieh 
are bored with a few small holes, so as to admit air, and allow them to stand 
on bricks or pieces of wood. Before being put in the curing or storing 
house (a method of building which appeared in last month’s orchard notes), 
they should be carefully wiped and examined before placing on the trays 
to go into the house, and the house should be entered as seldom as 
possible. When the time arrives for packing (which should, and can be 
gauged by the market), they should be graded, wiped, and wrapped in paper. 
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More elaborate descriptions of dealing with lemon-curing have appeared in 
the Gazette , which should also be perused. 

Following up the results of last year’s shipment of oranges, largo growers 
should be preparing for some shipments this year, for there is no doubt that 
if despatched at the right time, very large quantities can be absorbed in the 
home market. For this purpose towards the end of the month, oranges 
will be in good condition for picking for sweating before shipping. 

In deciduous fruit orchards, pruning should be in full Bwing, not only 
because it is better done now, but by starting early, every tree receives its 
due attention, whereas if left late, "the work is likely to be slummed; also 
after pruning, and the rubbish has been cleared off and burned, you can get 
the ploughing done, and also the very great essential spraying, If you are 
troubled with any insect or fungus pests, if you have not done so before, do 
some spraying this year, and the results will amply repay. The very best 
winter spray for deciduous trees is the lime, sulphur, and salt remedy, direc- 
tions for making which, although given many times before, will not be out 
of place : — 

“Take 40 lb. of unslaked lime, 20 lb. of sulphur, 15 lb. of salt, and 50 
gallons of w r ater. 

“To mix, take 10 lb. of lime, 20 lb. of sulphur, and 20 gallons of w r ater ; 
boil for not less than one hour and a half, or until the sulphur is thoroughly 
dissolved, when the mixture will be of a light amber colour. Slack 30 lb. of 
lime in a barrel with hot water, and when thoroughly slacked, but stili 
boiling, add the 15 lb. of salt ; when this is dissolved the whole should be 
added to the lime and sulphur in the boiler, and the mixture boiled for half 
an hour longer, when water, to make the whole up to 50 gallons, should be 
added. Strain through a wire sieve, and keep W'ell stirred whilst in use.” 

This mixture requires very careful mixing, and should be applied through 
a fairly coarse nozzle, and must he kept well mixed while being applied or 
the pump will choke. Care should be used that the mixture gets on the face 
or hands as little as possible, as it is very strong. For this reason the above 
spray should be applied while the trees are quite dormant. The value of 
this winter dressing is not appreciated, or else it w T ould be much more used, as it 
would do away with a great deal of summer spraying. In fact, the w inter 
washes are invaluable, for, the tree having no foliage, every part of the wood 
can be reached. 

Deciduous fruit-trees should be planted during this month (except in the 
▼ery coldest districts, where next month or August is better), as it gives 
them a chance to get good root-hold. A few maxims may not be out of 
place, viz., plant early ; plant yearling trees where possible ; plant carefully ; 
do not plant too deeply ; and in nearly every instance cut tho tree hardback 
knee-high when planted, an exception to the latter rule being instances w here 
the trees have been already pruned to the proper height in the nursery. 

After pruning, the land should be ploughed and allowed to remain in a 
rough state in order to sweeten it, except where slowly-acting manures are 
to be applied, such as lime, bones, bone-dust, compost heaps, Ac, which should 
be scattered broadcast, and either cultivated or lightly ploughed in. Even 
on land on which the cultivator has been used during the year, it is advisable 
to give this winter ploughing, as it breaks up the hard pan that almost 
invariably forms at the depth of cultivation. In the case of lime, it should 
be partially slacked before cultivating in, and should not be applied in con- 
junction with other manures. If not already done, attend to clearing out 
old drains or laying new ones where necessary. Money judiciously spent on 
drainage is well spent. 
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Directions por the Month op June. 

Vegetables. 

Whebe vegetables cannot be planted or seed sown, on account of dryness, 
tbore is no reason why the ground should not be made ready for sowing or 
planting when rain falls, and. the opportunity should be taken to clear away 
the remains of old vegetables and weeds. 

Another useful work would be the collection of manure, which after being 
heaped up should be protected from drying winds if possible. 

Artichoke- Globe. — Plant out suckers or rooted plants about 3 feet apart ; 
but there is no hurry about this work, for any time will do until the spring. 

Artichoke- Jerusalem. — This vegetable is quite unlike the globe artichoke, 
and has no relation to it whatever, not being an artichoke. It is grown from 
tubers, somewhat like potatoes, but with much rougher skins. There is but 
little difficulty in growing it in almost any kind of soil if well-rotted manure 
be applied, and the ground be well dug and drained. 

Plant the tubers as soon as they can be obtained, for they are very apt to 
rot if kept out of the soil for any length of time. Plant in rows 3 feet 
apart, and drop the tubers 1 foot apart in trenches about 5 inches deep. 

Beans , Kidney or French. — In very warm places where there is not likely 
to be frost, a few rows might be tried, but it is risky, as this vegetable is 
tender, and will not bear frost. 

Beans , Broad . — This is a good time of the season to sow seeds where the 
soil is in good condition, and sufficiently moist. Carbonate of lime, super- 
phosphate of lime, sulphate of lime, or bonedust are useful substances to 
add to farmyard manure for beans. 

Cabbage. — Sow some seed to keep up a supply of plants. Plant out some 
good strong young cabbages to ground that has been heavily manured. 

Fndive. — Sow a little seed in warm parts of the Colony. 

Carrot. — Sow a few rows of early shorthorn variety. Thin out former 
sowings, and keep free from weeds. 

Leek. — Sow a good supply of seed in a seed-bed for transplanting purposes. 
Try London Flag and Musselburgh varieties. Plant out a few rows of well- 
grown young plants in trenches, which should be made about 18 inches apart. 
The leeks should stand about 9 inches apart. Plant deep in the soil after 
trimming back the roots. Make the soil very rich indeed with good farmyard 
manure. 

Lettuce . — Sow a little seed in a seed-bed for future planting out. Plant 
a few rows of strong young lettuces in well-manured ground. 

Onion .— Sow a little seed in drills, and look well after young onions which 
are coming on. Thin out when necessary, and keep free from weeds. 
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Parsnip . — Sow a little seed. 

Meets . — Sow a good large supply in rows 3 feet apart. Make the drills 
about 3 inches deep, and drop the peas about 4 inches apart. 

Mad tilt . — Sow several varieties in small quantities. 

Ilerhs.— Take up, divide, and replant old clumps. 

Flowers. 

During this month, if the season is favourable, the planting of deciduous 
plants may be carried out. Hoses being general favourites should be planted 
largely, especially the tea and hybrid tea-scented varieties, for they bear 
flowers during nearly every month in the year. 

Carnations of different kinds may be planted, especially those known as 
perpetual or tree carnations and marguerite. 

llurdy annuals and perennials may be planted, but they will need some 
attention with respect to watering and shelter until they become established. 
Thin out any annuals that may be growing too close together in the garden, 
and those left will make better plants. 

Do not plant out evergreens, such as came 1 lias, until the beginning of 
spring. This work should have been done in the autumn, but it is very 
often delayed until Avinter, when a very large proportion of plants is lost. 

Pull up old zinnea and other plants which are dead or dying off. Cut 
down the stems of chrysanthemums, and take up tho clumps; divide and 
replant a small portion of each clump ; or, if preferred, take up the clumps 
and replant in some out-of-the-way part of the garden for the present 
Then, later on, about August, take cuttings and propagate them for new' 
plants. These should prove more satisfactory than the old stock. 


K 
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Experiments in Pig Feeding. 

A series of trials carried out in Denmark, extending over five years, with 
893 pigs in all, separatod into 175 lots, gave the following results : — 

Whey for pigs has a higher feeding value, pound for pound, than turnips. 

Indian corn and skim-milk make pigs grow fast and fat, but the pork is 
rather soft; therefore barley should be substituted for tho corn when the 
pigs weigh 125 lb., and the quality of the flesh, if killed at 185 lb. weight, 
will be improved, and the shrinkage is no larger. Barley alone gave better 
results than when sunflower'seed oil cake was substituted for part of it. One 
pound of barley equalled, in pork -producing power, 6 lb. of skim-milk, or 
12 lb. of whey. 

Young pigs weighing 33 lb. to 75 lb., required 3:2 lb. of grain for its 
equivalent in milk or whey to make 1 lb. increase ; at 150 lb. to 200 lb., 
about 5 lb. was needed, and old hogs weighing over 200 lb., consumed 6 lb. 
to lb. of grain for each pound of increase in weight. The animals ate 
but slightly more in winter than in summer, but it required nearly |lb. more 
grain feed for 1 lb. of gain in winter than in summer. 

There was no marked difference between the food required per pound of 
gain on light and heavy feeding ; nor was there any difference between the 
rate or cost of gain in barrows or sows . — The Ulster Agriculturist. 

Sacciiarometers, &c., in Wine-making. 

This paper formed a part of an unfinished * essay on wine-making, written 
some twenty-five years ago. It came in under the heading “ Determination 
of Density,” and read as follows : — 

For those who possess a balance of sufficient accuracy, there is, perhaps, 
no better method of determining either the density of a must, or the attenu- 
ation of a wine, than the balance and weighing bottle — for the practical wine 
student any instrument capable of weighing 1,000 grains to half a quarter 
of a grain is sufficient. It has, however, this drawback — it is essentially a 
laboratory appliance, and not portable. 

The next instrument in order of accuracy is the ‘‘ Bates’ Saccharometer,” 
used by officers of II. M. Customs. It is graduated in degrees of specific 
gravity, and its readings are intelligible to scientists of all nations. The 
instrument is accompanied by a book of tables and explanations. 

The instrument most used in New South Wales is Keene’s Hunter Biver 
Association’s saccharometer. This is made of glass, and accurate enough 
for rough determinations. There are many other instruments for ascer- 
taining density, which are now obtainable in Sydney. 

The three instruments mentioned may be described as follows ^The 
balance is a very accurate pair of scales. The weighing-bottle a bulb of 
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glass, marked or stoppered to hold 1,000 grains of distilled water at a certain 
temperature. It is accompanied by a counterpoise, adjusted exactly to the 
weight of the bottle. When the bottle is full of the fluid to be tested, it is 
weighed, and the result in grains is its specific gravity. For instance, we 
will find that wine weighs some 991 and must 1080. 

Bates’ saccharometer is also graduated to specific gravity ; but tables are 

f mblished, showing the equivalent in sugar, salt, and most other substances 
ikely to be treated. In use, this instrument is floated in the fluid, and the 
degree to which it sinks read off. 

Keene’s saccharometer also floats. It is, however, an instrument of less 
pretension than the others. Compared with the cost of Bale, £3 15s., it is 
inexpensive ; but, being of blown glass, it must not be relied upon too much 
for density, although about zero (water) it is always correct. Therefore, in 
practice, during attenuation, as the critical point is approached, so does the 
error decrease. It is therefore a cheap and useful instrument as far as it 
goes. 

In using the more delicate instruments for analyses or such purposes it 
is necessary to filter the specimen ; but in the ordinary process of wine- 
making it is better to assimilate the conditions of the specimens to those of 
the bulk, which at best is only strainoa through a sieve or mosquito net. 

P. F. ADAMS. 

Note. — A superior instrument is obtainable at Flavelle‘s, in Sydney, price £1, and the 
ordinary one is sold at Lassetter’s for /5s. 


Tiie Packing of Ekes it Ekuit. 

“Tomahawk,” writing from Tasmania, says : — “ Mr. C. Gorman’s instructions 
for packing fruit are excellent, but if that gentleman came in contact with 
Sydney dealers, as some of us do, he would just give the thing up iu disgust. 
Hero is my experience within the last week. For sending large pears, I had 
smooth half-bushel cases made to carry the fruit unbruised in one layer, 
after the French. Then I lined these cases, and wrapped each fruit in tissue- 
paper. In this way my fruit could be shown in the shop windows without 
the ugly bruises now so commonly seen. But Ibis way did not suit the 
dealer, because he had always been accustomed to buy pears in a square, 
rough box, and the salesman sent me word that mine must in future be put 
m split-paling boxes, and no paper put round the fruit ; and, he says, tnat 
my apples must be sent in the same way, and as it will he much less trouble, 
and cost less, I shall certainly send them that way, as the salesman has 
bought them, but I shall not put my brand upon them, neither will 1 be 
responsible if the fruit is spoilt in transit. I have talked to these dealers 
till I am sick of it. Now, Mr. Gorman has lectured us a bit, might I suggest 
that he tries his hand upon them. 

I am writing from Tasmania, and would also suggest that, by Act of 
Parliament, your fruit-case should be made to hold some known quantity. I 
took some trouble to get our Act through Parliament, and it works capitally- 
When a buyer asks for a case of fruit, he knows what he will get, viz., the 
quantity which can be packed in 2,518 cubic inches of space, or equal to a 
fairly-heaped Imperial bushel. A short time ago I ordered a case of Sydney 
oranges. A flat box arrived, about 4£ inches thick, which held about i a 
bushel of fruit, and I was charged 5s. for it. Until I know what measure I 
shall get I do not intend to order another 1 case’ of Sydney oranges. 
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Hot Water Treatment for Smut. 

In a recent communication to the Department, Mr. W. Allan, of Dumar- 
esque Island, Cuudletown, Manning Eiver, says : — 

“ A notable instance of the benefit of dressing grain with hot water for the 
prevention of smut occurred here. On the 3rd August, 1890, I sowed two 
bags of oats. I did intend to dress both bags with hot water, but owing to 
the team being ready to cover the seed before I had it dressed I sowed one 
bag without dressing. The other bag I dressed with hot water according to 
Dr. Jensen’s process (see Agricultural Gazette , 1893, vol. 4, part 3). I 
obtained tho seed oats from Sydney. The two bags appeared alike in every 
respect, and, I believe, had been grown in the same field. The two lots were 
sown on the same day, in the same field, with only a furrow dividing them. 

“ The piece on which the oats dressed with hot water was sown w r as per- 
fectly free from smut, whilst the other piece w r as very badly affected, fully 
15 per cent, of heads being smutty.” 



Replies io Correspondents. 


349 


Replies to Correspondents. 


Farmers should grow more Lucerne. 

Mu. Tiros. Wall, of Woollomin, via Tamworth, remarks : — “ Farmers should 
grow more lucerne. Put it up in well-made stacks, and it will keep for a 
long time, even, if not wanted, for three or four years. I have been in the 
Colony since 1S07, and every six or eight years there is scarcity of grass — 
of late years more frequently — but many farmers do not appear to realise 
the necessity for preparing for a drought. Thev just go on from day to 
day.” 

The Department strongly endorses Mr. Wall’s advice. Apart from the 
value of a good stack of this grand fodder as a stand-by for one’s own stock, 
the commercial side of the matter is worthy of attention. For well-saved 
lucerne hay, in handy trusses, there is unlimited demand at really profitable 
rates. But it must be carefully saved, properly stacked, and honestly 
trussed. Carelessly saved, “ raw ” lucerne hay, or, more properly perhaps, 
“cabbage,” can be marketed at a profit only when transport is a small item. 
An exhaustive article on the cultivation of lucerne for hay and pasture, as 
well as hay-making, appears in the “ Farmers’ and Fruit-growers’ Guide,” 
recently published by the Department. 


Separated Milk for Calves. 

Mu. P, II. Mouton, M.P., of Shoalhavcn, asks for information concerning 
the feeding of dairy cows’ calves, now that milk is sent away and separated, 

Mr. O’Callaghan reports : — “ Calves do very well on separated milk, but 
it is extremely important that the milk be fed to them before it begins to go 
sour. The younger the calf the more necessity there is to do this. Linseed 
meal added to the separated milk makes up for the removal of the butter- 
fat, and calves cannot have a better food than this mixture. Factories 
should Pasteurise the separated milk, so that it would hold sweet thirty-six 
hours.” 


Pasteurising Cream. 

Mu. Titos. Blencome writes : — “ I notice that butter made in my district 
does not keep well in a hot district like Sydney. Would sterilising or Pas- 
teurising improve its keeping qualities ?” 

Mr. O’Callaghan reports that the Pasteurising of cream has a tendency to 
make butter keep longer than usual, but it is a difficult process to properly 
carry out, and would require some experience, lie intends writing an 
article, which will appear at an early date in this Gazelle , on Pasteurising 
cream for butter-making. 
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Oaten Hay as Winter Food for Dairy Cows. 

Me. Blencome also says : — “ This district is suffering severely from drought, 
and rain will do us no good this season. Green crops are a failure. I saved 
some oaten hay, and I am thinking of buying bran to mix with it, chaffed 
and boiled in large boilers, and fed hot. Is this the best way to feed it ?” 

Mr. O’Callaghan states that crushed oats and bran will make an excellent 
winter food. Oaten hay is also very good. Feeding hot is a good system 
for cold climates, but in mild weather it will not pay to cook food for dairy 
cattle. If the oaten straw be chaffed, and a little chopped mangolds or 
pumpkins (if available) be mixed with it, the whole stirred up, and a little 
water (hot preferred) poured over the mixture, which may be allowed to 
stand twenty-four to forty-eight hours, a slight fermentation will set in, and 
the result will be an excellent fodder. 


Grasses for Marshy Land. 

Mb. James Aemsthong, of Wapengo, asks for information as to grasses 
suitable for marshy lands. He has a dairy. 

Mr. Valder, Manager, Wagga Wagga Farm, says there are many of our native 
grasses very suitable for growing on lands of the nature mentioned, but he 
does not know where seed can be procured, with the exception of Fanicum 
crus galli , and sorghum halepense (Johnston grass), which are obtainable 
from the leading Sydney seedsmen, in the Macleay district the water couch, 
called locally “ Seven Oakes,” &c., does well, and is highly spoken of, hut we 
do not know where seed can be obtained. Johnston grass should not be 
planted in any place that may be required for cultivation, as it takes com- 
plete possession of the soil. Water couch is also troublesome to eradicate. 

Poultry. 

Me. W. Baker, of Martinsville, asks : — “What are the best pens to build 
for poultry? What should be the size of runs, and how many head should be 
kept in each pen? Would it be wise to let them all run together in an 
orchard of about 3 acres ? ” 

The Poultry Expert, Mr. McGue, reports : — Poultry houses should be 
built on a dry site; if on level or low ground the floor should be raised by 
filling in earth, gravel, &c. A house 20 feet by 10 feet would hold twenty- 
five head, and if cleansed three times a week thirty to thirty-five head. 
Twenty-five head of poultry require a run of 25 feet x 50 feet, or half that 
if supplied with green food — cabbage, lettuce, &c. If the fowls are run in 
an orchard, less yard room round the houses will, of course, be required ; hut 
if different breeds are kept, each pen should be let out alternately. A good 
plan would bo to run one pen in the orchard on Monday, No. 2 on Tuesday, 
and so on. By this system all the fowls could be allowed exercise, and tne 
purity of tho breeds maintained. 


Sorrel. 

Me. Jackson Clarke, of Spring Creek Farm, Berridale, via Cooma, asks for 
information as to the best means of eradicating sorrel. 

Mr. Valder, Manager, Wagga Wagga Farm, reports that the Bystem he has 
always adopted is to tear the weed up with a cultivator or some such imple* 
xnent during the hot dry weather. He has often seen this method successful 
where sorrel has been very thick. 
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Dodder in Lucerne 

Mb. Clarke also inquires how dodder may be got rid of. Full particulars 
of this parasite, with remedial treatment, have already appeared in the 
Gazette. In some cases, spraying with a fairly strong solution of sulphate 
of iron in water will destroy it ; but the most effective way is to go over the 
paddock carefully, mow the infested patches, and burn the dodder on the 
ground. 

Mr. Clarke’s inquiry re the disposal of hares has been referred to the 
Board for Exports. Large numbers of hares are now being purchased and 
exported under the auspices of the Board. 

Red Scale. 

Me. Thos. Edwards, of Kingswood, asks for a remedy for red scale upon 
orange trees, as ho has tried kerosene emulsion, and finds it does not kill all 
the scale. The Entomologist reports : — 

A combined kerosene and resin emulsion, as follows, lias been found to 
be very effective against red scale : — 

8 lb. soft soap or soap-boilers refuse. 

24 lb. best resin. 

8 lb. sulphur. 

4 gallons kerosene. 

4 gallons water. 

Boil the first three with the water until all are dissolved ; then, while 
boiling, add tho kerosene, with two quarts of boiling water to make up for 
loss in boiling. Boil up, but care must be taken not to let it catch fire. 
This makes 10 gallons. You can add 16 gallons of water to each gallon of 
emulsion, making 160 gallons to spray. The sulphur can be left out, but 
adds to its usefulness. 

Care should be taken to clean the sprays after using all resin mixtures. 
It is worthy of mention that on a recent visit to the Murray Downs district 
Mr. Dunnieliff, of the Department, saw some orange and lemon trees that 
had been successfully cleared of red scale by means of a spraying of thin 
starch (boiled). Previous to this treatment the trees w^ere very badly 
infested with scales. 

Clearing Straw. 

Mr. R. Helste, of Leigh Farm, Cullinger, inquires : “ What is the best way 
to clear land of straw ? Most farmers burn of instead of raking off.” 

Mr. Yalder, manager, Wagga Wagga Farm, says: — “If the straw can he 
cut and carted off it will pay. All the rough straw can be used for bedding to 
make manure, whije the clean stuff can be pressed and sold. It is often worth 
while to stack good clean straw and put it on the market when prices are 
high. The demand is pretty steady. Farmers burn off their straw because 
it is the quickest way to get rid of it.” 

The Bot Fly. 

Mr. Albert Eulensteik, of Back Creek Farm, Hernty, states that bot fly 
is very prevalent in his district in the spring and summer time, and several 
losses of horses have been ascribed to it ; some with certainty. He asks for 
information concerning this insect, and how r to cope with it. "The Entomolo- 
gist, Mr. W. W. Froggatt, has furnished the following particulars : — 

“The bot fly (Gagferophilus equi) has been rather common in the Wagga 
Wagga district this last year. 
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“The fly deposits her eggs upon the hair of the horse, about the shoulders, 
mane, ana fore legs. They are attached by a sticky substance, and the horse, 
licking himself, transfers them to his mouth, whence they make- their way 
into the stomach. The maggots attach themselves to the coating of the 
stomach by means of two hooks, and remain until full grown, when they 
pass through the horse, fall to the ground, and change into a brown pup® 
(the 3rd stage), from which the perfect flies emerge within a week or two. 

Grooming the horses well and washing them with unpleasant smelling oils, 
soaps, Ac., will keep the flies from depositing their eggs. It is also recom- 
mended to keep the horses in sheds or stables during the heat of the day, when 
the flies are most active, and do not, as a general rule, care about going into 
dark or shady places.” 


Cabbage and Turnip Pests. 

Mu. Jas. WnrTBV, of Bocky Hall, asks for information as to the treatment 
for a small white fly, which is destructive to cabbage aud turnips. 

The Entomologist, Mr. W. W. Eroggatt, says that if the small white “fly” 
referred to is the common cabbage moth ( Plutella erueiferarum ) , already 
illustrated in the Agricultural Gazette , it is a matter of some difficulty to get 
rid of it. Paris green sprayed over them, in proportion of 1 lb. of Paris 
green to 100 gallons of water, will kill the small caterpillars better than any- 
thing else, and will not spoil the cabbages for market, but should not be 
done just before they are cut. 

Powdered quicklime sprinkled over the leaves when the plants are smaller 
will kill many of the pests. 

To destroy grasshoppers in gardens a mixture of arsenic, sugar, bran, and 
water, the proportions one part (by weight) of arsenic, one of sugar, and 
five of bran. Mix tho bran and arsenic, then add the sugar dissolved in a 
little water. Place about a teaspoonful under a tree or plant infested. The 
insects will readily eat it and die. Care should be taken that no animals, 
fowls, &c., havo access to the ground when this poison is distributed, and the 
remainder should bo removed and brunt after the grasshoppers are cleared 
out. 

Maggots destroying Peaches. 

Mr. J. IT. Hose, of Milgalarr, Varialda says: — “The peaches and 
nectarines in this district were almost all destroyed by maggots, which made 
their first appearance about two years ago, but have not troubled us seriously 
until this year. Followed instructions given for Codlin moth, and destroyed 
all windfalls.” 

The Entomologist, Mr. Eroggatt, reports: — “These are probably attacked 
by the well-known ‘fruit fly* ( Cera tit is capitata, Wiedm)., The fruit show- 
ing signs of attack should be picked off, and with all fallen fruit boiled, the 
rubbish round the trees turned over, and fowls or ducks given the run of the 
orchard, so that all the pup® and larv® that leave the apples would be 
destroyed before they could emerge as perfect flies. If the precaution of 
destroying all fallen fruit in orchards was more followed out, fruit-fly, 
codling moth, and other pests, would be soon diminished.” 


Manure for Vines. 

Mb. Henry Dreis, of Fairfield, states : — “ The subject of manures (for 
vines) is a very troubled one. Manures which have been recommended as 
showing good analysis have proved to be almost useless, especially in the 



Replies to Correspondents. 


353 


matter of bone-dust. It is almost impossible to get good bone-dust. The 
boiling-down establishments boil and steam the bones to such a degree as to 
make them almost useless as a manure.” 

The Chemist, Mr. F. B. Guthrie, reports : — “ The application of bone-dust, 
however good, by itself to vines is not likely to be of much benefit. The 
manure required would be one containing potash and more available phosphate 
than bone-dust contains (see article in last issue). If the writer does not 
think his bone-meal up to standard of guarantee, he should send some to the 
Department for analysis.” 

Coloured Honey. 

Mr. Geo. A. Reeve, of Gladstone, Macleay River, says: — “ Lately the bees 
have been storing honey of a reddish colour, unlike any that bee-keepers here 
have seen before — honey that is said to be unsaleable. No one here seems 
to know from whence this honey was obtained. We should be glad to know. 
If you have not yet received a sample, I shall be happy to forward some.” 

The Department has not received a sample of this honey, but the following 
report by the Bee and Poultry Expert, Mr. J. J. McCue, may throw some 
light on the subject: — “ I am of opinion that the bees stored honey from one of 
the tea-tree family, probably Bellbowrie {Melaleuca leucadendron ), as I have 
extracted very dark honey from this source at times in the Port Macquarie 
district. If the bees stored any great quantity of this dark honey, it is 
nearly certain that it was gathered from whatever plant or plants was in 
bloom at 1 he time — that is, the bloom that was in the majority. As a rule, 
it is possible to form a good idea of where the honey comes from if the 
blooms are observed. Buckwheat gives a dark honey, and so do one or two 
of the heaths of the north coast.” 

Exterminating Docks. 

M!n. J. G. Pksott, of Invorell, mentions that in parts of the Hunter River 
districts which have become infested with docks through the agency of floods 
carrying the seed, the weed was effectually coped with by putting the land 
under lucerne, and preventing seeding of the docks by frequent sowing. 

Humble Bees. 

It will be remembered that some years ago the Department obtained from 
New Zealand a small consignment of humble (or bumble) bees, Bombux 
hortorum . Some of them were liberated at Richmond, and a few days ago 
Mr. Thompson, Principal of the Hawkesbury Agricultural College, saw 
several on the farm. Other officers, including the bee expert, have also 
observed these insects recently, so there is reason to suppose they are 
becoming well established. 

Wheat for Black Mountain District. 

Mr. James Hutton, of Black Mountain, asks for advice as to milling wheat 
suitable for his district, which is usually wet and liable to rust. Mr. A\alder 
would recommend Australian Talavera, Berthoud, Marshall’s Nos. 3 and 8 
for general crop, and King’s Jubilee, Steinwedel, and Allora Spring for 
quick-growing varieties. 

Oats for Meal. 

Mr. A. A. Cummins, of Quinburra, Bombala, asks : — 

1. Can flour equal to wheaten flour be manufactured out of oats? 

2. What kind of oats are used at present for making oatmeal or flaked 

oats, is there any market for same, and where is the seed procurable ? 
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Society. 

Murrumbidgee P. and A. Association (Wagga)... 
Burrawong P. and A. Association (Young) 

Albury and Border P., A., and H. Society 
Murrumburrah P., A., and I. Association 

Yass P. and A. Association 

Wallsend and Plattsburg A. H. P. P. and C. Society 

Parkes P., A., and H. Association 

Junee P., A., and I. Association 

Burrowa P., A., and H. Association 

Cowra P., A., and H. Association 

Temora P., A., H., and I. Association ... 

Narrandera P. and A. Association 

Berry Agricultural Association 


Secretary. 

Date. 

P. W. Lorimer., 

Sept, 1, 2 

C. Wright ... 

1, 2 

Geo. E. Mackay 

8, 9 

Miles Murphy... 

8, 9 

Thos. Bernard... 

9, 10 

G. Gilmour 

9, 10, 11 

H. S. Harwood,. 

15, 10 

T. C. Humphrys 

15, 16 

J. H. Clifton ... 

16, 17 

Fred. King 

22, 23 

W. H. Tubman. 

22, 23 

J. F. Willans ... 

Oct. 0, 7 

A. J. Colley ... 

Nov. 25, 26 


1898. 


Dapto A. and H. Society ... 

Albion Park A. and H. Association 

Kiama A. Association 

Wollongong A., H., and I. Association 

Robertson Agricultural Society 

Shoalhaven A. and H. Association 
Tenterfield Intercolonial I\, A., and M. Society 

Inverell P. aud A. Association 

Cumnock P. and A. Association 

Camden A., H., and I. Society 

Bathurst A., H., and P. Association 

Royal Agricultural Society of N.S.W. 

Richmond River A., H., and P. Society (Casino) 
Ilawkesbury District Agricultural Association ... 


. A. B. ( 'hippendall Jan. 12, 18 
. H. Fryer ... ,, 19, 20 

. J. Somerville ... ,, 25, 26 

. J. A. Beatson ... Feb. 2, 8 
. R. G. Ferguson.. ,, 8, 9 

. R. C. Deeming... ,, 10, 11 
. F. W. Hoskin... Mar. 9, 10, 11 
. I. McGregor ... ,, 10, 11, 12 

. Thos. Howard... ,, 17 

. W. R. Cowper... „ 23, 24, 25 
. W. G. Thompson ,, 23,24,25 

. F. Webster ... April 0-12 
. Jas. T. Tandy... ,, 14, 15 

. C. S. Guest ... May 


Secretaries of Societies are asked to forward dates of forthcoming Shows as soon 
as decided. 


[7 plates.] 
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Remarks on the Object and Method of 
Soil-Analysis. 

F. 15. GUTHRIE. 


I should like to draw attention to a slight misapprehension that appears to 
exist in some quarters concerning the objects of soil-analysis and the methods 
adopted, and ask the indulgence of readers of the Gazette for a short dis- 
cussion of the whole matter. 

When a request is received for the analysis of a soil, the applicant is 
invariably asked in the first place to 111 1 in a printed form. 

This form contains certain questions, the answers to which will enable tho 
individual who examines the soil to form some sort of idea as to its general 
nature and characteristics, its past history, and present surroundings. 

Occasionally a correspondent resents this inquisitiveness, and recently one 
or two have pointed out that they do not wish to impart, but to obtain, 
information. 

They would appear to look upon such inquiries in the light of riddles 
which the officers of tlie Department are invited to answer or incontinently 
“ give up,” any request on their part for further information being regarded as 
an attempt to wheedle the correct reply out of the questioner, and very 
properly resented by him. 

This point of view appears to mo to he due to a misunderstanding; and as 
1 have reason to believe that this misunderstanding is shared by a large 
number of people besides those who have openly stated their view, I should 
like to examine the matter a little more closely. The whole thing arises from 
a mistaken conception of the object of soil-analysis. 

This is not alone to chemically analyse the soil, but to examine it with the 
view of learning something of its peculiarities and capabilities so as to be 
able lo suggest such treatment as will be most effective in producing the best 
results with certain crops. 

Chemical analysis is only one of the means adopted towards this end. 

It is undoubtedly one of the most important, but nothing is more certain 
than that a chemical analysis of a soil is by itself absolutely worthless. No 
known reagent that we can employ in the laboratory attacks the soil in 
exactly the same way that a crop attacks it; still less can we reproduce 
the action of a variety of crops. 

Further, there is in most cases little reason to expect that the soil has 
been sampled with any care. True, the objectionable “ form” contains 
explicit directions on this head, hut probably those who resent the document 
do not take much trouble to comply with its requests. 

A 
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Granted that all care is taken in the sampling, it must not he overlooked 
that even if the soil were fairly uniform, there are other accidental circum- 
stances which would still make it uncertain whether the sample selected was 
representative ; for instance, a tree might have grown and decayed on the 
particular spot from which the sample was taken ; an animal or a bird might 
have passed over it and left its droppings. These would all affect the 
composition of the surface soil, seeing how small the quantities of the 
fertilising ingredients are. 

But even if we assume that these difficulties are overcome, that we have 
sampled our soil in a satisfactory manner, and that the reagent we employ 
represents fairly the action of most crops, we should still bo unable to say 
what would probably be the best method of treatment for different crops in 
order to obtain the best results. We should bo rash if we based even a 
general opinion as to its fertility or otherwise upon a chemical examination 
alone. 

A soil may be rich in plant-food, and only a few inches deep ; another 
may bo somewhat poorer, out several feet deep. In this case it is more than 
likely that tho poorer soil w ould be more fertile. 

The subsoil may be of such a nature that it requires draining ; the climate 
may be such as to render the production of crops, for which, “ chemically,” 
the soil is suitable, impossible. 

The same is true of the aspect of the land, its proximity to the sea, <fcc.,<fcc. 

No information on any of these essential points is afforded by examining 
a few ounces .of soil dumped down in front of one without a word. It is 
just this information that is asked for. 

Of course, there are yet other data requisite for correctly estimating the 
capabilities of a soil. In addition to the purely chemical examination, the 
soil is always further examined as to its physical nature — the proportion of 
sand, clay humus, &c.—its absolute weight, the amount of moisture, its 
capillary power, its capacity for absorbing w r ater, &c. These latter deter- 
minations, which depend largely upon the texture and porosity of the soil, are 
of even more importance than the content of plant-food, because on them 
depends the question whether the plant-food present can be readily utilised 
or not. The characteristic which, in my opinion, is the most important of 
all as an indication of fertility — the power of nitrification and of the repro- 
duction of soil bacteria — we have not hitherto been in a position to determine, 
and have been obliged to assume it from general considerations, such as 
texture, porosity, <fcc. 

I hope, however, before very long that the requisite accommodation and 
assistance will be provided, and we shall then be able to speak positively as 
to the nitrifying power of any given soil, and pronounce definitely w r hether 
it is a fertile one or the reverse. 

The foregoing outline sketch of the methods adopted in soil analysis are 
sufficient to show that in order to arrive at an understanding of the require- 
ments of a soil it is essential to know, in the first place, its chemical nature ; 
in the second, its physical structure and texture ; and thirdly, something of 
its history and environment. 

The first two data can be obtained with more or less accuracy in the 
laboratory, but the equally important information concerning its surroundings 
can only be supplied bv the sender, and it does not appear unreasonable to 
ask him to furnish such data as he is in possession of. 

The more information he can give the more reliable will be the suggestions 
contained in the report. 
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It may occasionally happen that a correspondent says he does not require 
an opinion as to the capabilities of his soil, or advice as to its treatment. He 
simply wants to know tho amount of plant-food present, in order to supply 
what is deficient by means of fertilisers. 

I wish to warn those who still regard the matter in this light that such a 
course is not likely to be productive of much benefit. The object of 
manuring is not to enrich the land, but to supply food to the growing crop ; 
and the nature and amount of the fertilisers to be added should be governed 
by the nature and requirements of the crop. 

In other words, manure the crop and not the soil. 

I should not have dealt with the foregoing matter at such length had it 
not been for the fact that I am afraid the objection to imparting information 
to the Department is not confined to the particular casein question, namely, 
the filling up of soil-analysis forms, but is of wider existence. For instance, 
together with evci*y soil report, a note is printed asking the recipient to com- 
municate with the Department the results he obtains by following the 
suggestions made in the report. In no single instance has this request been 
complied with — at least no instance has ever come under my knowledge ; and 
yet the information would be of the utmost value to mo, and I venture to 
think also to future applicants for information, for I should be able to 
modify future reports in the light of such information. With regard to the 
general question of the propriety of imparting information to the Depart- 
ment, it seems to me that the objections to doing so are based upon a rather 
narrow view of its functions. 

The Department of Agriculture possesses admirable facilities for circu- 
lating information amongst tho farmers. The only use made of information 
received, or which it is possible to make, is to impart it to others. 

Much more advantage might be taken of this fact than is at present done. 
If a number of those interested in farming were to found social clubs or 
Farmers’ Unions in the different districts, where they could meet periodically 
and discuss topics of common interest, it would be found that a number of 
questions could be referred with advantage to the Department, and the 
answers communicated in this way to a larger number than is now the case. 

The establishment of such Farmers* Unions, which is carried out exten- 
sively in Tasmania and South Australia, with excellent results, would keep 
farmers in touch with each other and the Department to the mutual advan- 
tage of all. 
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Chemical Ifotes. 

F. B. GUTHRIE. 


Sugar Beets. 

The following gives the sugar contents of the juice of a number of sugar- 
beets grown in the Berrima district, and which competed for prizes offered 
by the Berrima Agricultural and Horticultural Society. The figures show 
the percentage of cane-sugar in the juice by volume. These figures would 
not be quito so high if the calculation was made to percentage of sugar 
in the root itself by weight. As the beets are not to be sent to the sugar- 
mill, this information is not essential, and I have given the higher figures. 

Nevertheless, the percentage, especially in the first few samples, is extra- 
ordinarily high ; in fact, by far the highest yet obtained in beets grown by 
farmers which have been hitherto examined by the Department. This is no 
doubt due partly to the dry and hot season, and against it is to be set the 
fact that the amount of juice yielded by the beets is rather below the 
average. Partly, also, it is undoubtedly due to the greater care which has 
been devoted to the cultivation. Eacii analysis is the average of twelve 
samples. The varieties of beet were not stated, but the results go to show 
that the district is eminently suited to this crop. 

It will be noticed that the small beets nearly always show the higher sugar 
content, though one sample of enormous roots comes exceptionally high in 
the list. The size to grow for the mill is between 1 lb. and 2 lb. 


Sugar Beets from Berrima Agricultural and Horticultural Society. 


1 ... 


Average weight of 1*2 roots. 

lb. 07 .. 

0 8.\ 

Percentage of cane migar in ju 
(average of 12 samples). 

25*3 

2 


0 8" 

24 T) 

3 ... 


0 7* 

22‘5 

4 .. 


0 15* 

22 5 

5 


0 13* 

21 0 

6 ... 


1 Off 

20*5 

7 ... 


0 7tf 

20*5 

S ... 


3 4* 

18*0 

0 .. 


1 

17*8 

10 ... 


1 2 

17*2 

11 .., 


0 llg 

16*8 

12 ... 


2 2 

16-8 

33 ... 


1 Uh 

16*7 

34 ... 


... o 

16*0 

15 ... 


1 2i 

14*5 

16 ... 


1 10* 

14 2 

17 ... 


0 14 

14*0 

IS ... 

... 

1 15J 

13*2 


Lime. 

The majority of the soils sent in for analysis require liming, if the best 
results are to be obtained. This is more particularly true of the soils in the 
neighbourhood of Sydney — of the counties of Cumberland and Camden. 
Manure agents, however, do not, as a rule, deal in this substance to any 
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extent, and for this reason I think it might be of interest to give an analysis 
of the different varieties of lime which can be obtained from the Cullen 


Bullen Lime Co. s Sussex-street. They are as follows : — 


1. 

Quicklime or Stone Lime, containing 93 per cent, calcium 

oxide. Sold at 


£1 13s. per ton in Sydney. 


o 

Auiucui.tural Lime. Sold at His. per ton in Sydney. 



Calcium oxide ... ... ... 

75 43 


Carbonic acid ... ... .. 

2 *XS 


Insoluble 

17*34 


Magnesium oxide ... ... ... ... 

•do 


Moisture and combined water 

•89 



9710 


,3. (Iiioum) Limestone — 48 ‘90 per cent, calcium oxide. 
Equivalent to S7 *4-4 per cent, calcium carbonate. 


Of these three the two first are the produets most required bj the farmer, 
and they are both of excellent quality. Which is to be used in different 
circumstances, is more fully discussed in the Fanners' and Fruitgrowers' 
Guide, pages 14, 45, and 40. Asa rule the stone lime is to be preferred, as 
its action is far more rapid and energetic. The stone lime is placed in small 
heaps about the Held, and allowed to slake quietly by exposure to air for a 
day or so. In very dry weather it should be slightly sprinkled with water. 
It will then quietly crumble to a fine white powder, which is mixed with 
loatn and distributed evenly over the field and very lightly harrowed in. 

Liming is best performed in autumn or winter, or when the ground is not 
under crop, and it is safest to allow two or three weeks to elapse before 
sowing or adding manure. 

The following partial analysis of a sample of limestone rock from 
Wingham, Manning ltiver, may be of interest in this connection. 

Insoluble and silicates... ... ... ... ... ... 2 ‘84 

Oxides of iron ami alumina ... ... ... ... ... 1 24 

( 'alcium carbonate ... ... ... ... ... ... 84 03 

Manures obtainable at the Young and Districts Chilled Meat and 
Produce Storage, Young. 

The following fertilizers, which are obtainable at the above address, were 
unfortunately forwarded too late to enable the analysis to be incorporated 
in the list ol fertilizers published in the May Gazette. 

The analyses are, therefore, given here. 

1. Curs HKD Bonk and Mkat. 


Moisture 


3-83 

* Volatile and organic ... 


63 ol 

Insoluble ... ... ... 


‘2*26 

-fTri-ealeic phosphate ... 


2044 

Other lime-salts, calculated as carbonate ... 


5*03 

"Containing; nitrogen 

7-01 

99 09 

Equivalent- to ammonia 

ST.l 


fEquivalent t»* phosphoric at \A (P . 0 ;> ) 

- u*:k» 


Blood Manure. 

Moisture 


9-20 

'"Volatile and organic ... 


84-29 

Insoluble 


*13 

*< 'ontaining 1 nitrogvn . 

= 10 tu * 


Equivalent to ammonia 

=s .13 
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Nipho. 

What appears likely to prove an excellent nitrogenous manure, at a 
reasonable price, is prepared from the refuse soup from boiling-down works, 
and is for sale under the above name. The product is in the form of a fine 
powder, and can be at once applied in the same way as dried blood, either 
by itself or mixed with phosphates and potash. 

Nipho is a purely nitrogenous manure, as the following analysis will 


show : — 

Moisture 7 ‘48 

Volatile and organic (containing nitrogen 12*58, equivalent 

to ammonia 15*28) 81*48 

Mineral matter 11*04 

100*00 

The mineral matter contains : — 

Insoluble matter ... ... ... ... ... ... ... *20 

Lime salts (as Ca CO 3 ) ... 7*78 

Phosphate of lime 1 *03 

Potash (KoO) *04 


The above are the only ingredients that affect the value of the manure. 

The product is practically gelatine dried in such a way as to crumble to 
powder instead of hardening. 

It contains about the same percentage of nitrogen as commercial dried 
blood, and I believe it is safe to say that it is more readily decomposed in 
the soil, and thus more readily available. 

It dissolves very readily in cold water, 77 per cent, being soluble in water, 
and in this form should be still more easy of decomposition, and should be 
not far inferior in rapidity of action to ammonium salts or nitrate of soda. 

It should be an excellent substitute for dried blood, and form a valuable 
manure for cereals, grass, &c., when mixed with superphosphate. 

By the addition of superphosphate and potash in the proper proportions 
it would make a good, general, quick- acting manure, suitable for orchards, 
vines, root-crops, &c., &c. 

Orange Wine. 

The following analysis of a sample of orange wine prepared locally may be 


of interest : — 

Specific gravity of distillate at 15*5^ C. 982*71 

Specific gravity of de-alcoholised wine at 15*5° O 1,090*44 

Alcohol by weight in volume ... ... ... ... ... 13*44 

Percentage of proof spirit 24*05 

Total acidity (tartaric acid) .. *69 

Total extract 23*50 


The extract is chiefly added sugar. 

Dog Biscuit. 

The following analysis shows the composition of a brand of dog biscuit 
manufactured locally. 

It will be seen that the nutrient value is high — about 86 — the proportion 
of fat and albuminoids being especially good. 

They should prove an easily digestible and nourishing food for the 
purpose intended. 


Moisture 




... 7*71 

Fat 




... 9*42 

Albuminoids 




v .. 27*31 

Carbohydrates 




... 45*47 

Crude fibre . . . 




... 3*12 

Ash 




... 6*97 
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Report of an Investigation into tl)e effects of 
Darling Pea ( Swainsona galegifolia ) upon 
Sheep. 


CHARLES J. MARTIN, M.B., D.Sc. 

Acting Professor of Physiology, Melbourne University. 

The following report is largely founded upon personal observations made 
upon twenty-three sheep supposed to be suffering from the effects of eating 
Darling pea. After ] had observed the symptoms manifested by the animals 
they were killed, and careful post-mortem examinations were made, including 
a microscopical examination of all the organs. 

In addition to the above, healthy sheep were fed exclusively upon Darling 
pea for upwards of four months.* The experiments were conducted under 
conditions excluding, as far as possible, any source of fallacy. By feeding 
upon the plant,® all the symptoms and pathological changes which I had 
observed in sheep taken from the paddocks were reproduced. 

Such being the case, it will be simpler if I confine my report to a state- 
ment of, — 

(I.) The conditions under which the experiments were carried out. 

(2.) A description of the symptoms which followed feeding upon the 
“ pea,” and the conclusions to be drawn from the experiments. 

(3.) The pathological changes produced in sheep by Darling pea when 
eaten continuously in large quantities. 

(1.) Conditions under which the Experiments were carried out. 

Ten sheep, aged 2 years, in fine condition, were chosen from a flock which 
had boon in a paddock where the pea is almost absent. 

They were first numbered for identification, and divided into two lots 
of four and six. Each lot was placed in a separate pen, in a sheltered 
position. Botn lots were supplied daily with salt, and fresh water. The 
sheep in the pen containing four were fed exclusively upon lucerne; those 
in the other pen exclusively upon Darling pea. In addition, two other 
sheep (“pea-eaters”), already showing symptoms attributed to Darling pea 
were included with the six sheep, and also fed exclusively upon the “pea.” 
The Darling pea was gathered fresh every day and supplied to the sheep 
morning and evening. At the time the experiment began it was young and 
succulent, and in flower. Towards the end of the experiment it became 
tougher, and with more seed-pods. The only variation iu the condition to 
which the two pens of sheep were subjected was as regards diet. 

The sheep fed upon lucerne were kept in the pen for purposes of control, 
and in order that I could the more easily detect any slight differences in 


•Specimens of the Darling pea on which these sheep were fed were examined for me 
by my friend Mr. Maiden, Director of the Botanical Gardens, Sydney, as Swainsona 
galegifolia , R. Br. 
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behaviour which might follow feeding upon the “pea.” Every sheep was 
weighed once a w eek, and the weight, together with observations made during 
the week upon any particular animal, entered in a note-book kept for the 
purpose. 

2. Description of the Symptoms following* feeding upon the 

Darling Pea. 

The experiment was begun on the ,15th August, 189G. The four sheep 
(Nos. 1 to 4) fed upon lucerne lost during the first fortnight a few pounds 
(5 lb. to 10 lb.) in weight, but ultimately recovered this amount. They fed 
well, and continued in perfect health until 30th September, when they were 
let out. 


The following are the details of the experimental results of an exclusive 
diet of Darling-pea : — 

Sheep No. 5 ; 2 years old. 


Aug. 

15.. 

.Weight, 51 lb. .. 

Experiment began. 


22.. 

40 

Eat little or nothing during week. 


29. 

36 

>» , , 

Sept. 

> j 

5 . 

39 

Eat well during week. 

12.. 

45 

Eat well during week ; urine drawn by catheter, and 
examined ; normal. 

7 1 

19.. 

42 

Eat well during week ; urine drawn by catheter, and 
examined ; normal. 

,, 

26.. 

45 

Eat well ; stupid looking ; slight awkwardness in gait. 

Oct. 

15.. 

39 

All symptoms increasing; trembles; urine eontainsalbmnen. 

,, 

31.. 

35 

Very often falls over, and cannot always get up again alone. 

Nov. 

30.. 

27 

Terribly emaciated, as it cannot stand to cat ; when put 
on its legs trembles, and when walks hind legs appear 
to give way ; killed. 

Po S 

t-wm 

inn Examination. 

—Organs all apparently healthy. Microscopical examination 

of the brain and spinal cord revealed no anatomical change. 

Sheep No. C ; 2 years old. 

Aug. 

15.. 

Weight, 56 lb. ... 

Experiment began. 

y y 

22 

41 

Eat no food first week. 

Sept. 

21b! 

37 

Eat little food second week. 

5.. 

40 

Eats pea ravenously. 


12.. 

40 

Eats well ; expression become agonised and dull ; slight 
stiffness of gait. 


19.. 

38 

, , 

26.. 

35 

Symptoms increased. 

Oct. 

3 . 

37 • ... 

Gait clumsy ; skin very white. 

y y yy 

y y 

10.. 

35 


17.. 

31 

Condition same. 

y y 

2b. 

33 

Frequently falls about. 


31.. 

29 1 


Nov. 

7.. 

31 | 



14.. 

28 ! 

Eat well ; became progressively weaker, and more unsteady 

j j 

21.. 

29 r 

on legs ; frequently unable to get up again when down. 


28.. 


Dec. 

5.. 

29 1 


»* 

10.. 


Escaped during night, and drowned itself in the creek. 


Sheep No. 7 ; 2 years. 

Aug. 5... Weight, . r >7 lb. ... Experiment began. 

>> “2... 47 ... Eat very little during first week. 

»» “9... 38 ... Eat very little second week. 

,, 5... 30 ... Eat fairly during third week. 

,, 12... 41 ... Expression dull. 

„ 19... 42 ... 
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Aug. 20. 

.. Weight. 42 lb. ... 

Expression dull ; slight stiffness of gait. 

„ 3. 


40 

Gait becoming more clumsy. 

j» Bh 


07 

Condition same. 

„ 17. 


39 


n 24. 


39 

Beginning to fall down sometimes ; trembling. 

” *1 

i» 7 . 

„ U 


35 

35 1 

32 | 

Very unsteady ; often falls. 

,, 21. 
,, 28. 

,, 5 


30 !- 

31 | 

30 J 

Became progressively weaker and more unsteady on limbs. 

M 10. 



Escaped, and drowned itself in creek. 

Si i eel* Xo. 8 ; aged 2 years. 

Aug. ir>. 

. w 

eight, 01 11).... 

E x peri men t 1 >egan . 

OO 

1 1 ~~ 


50 

Would not eat pea. 

,, 29. 


41 


»» •">• 


53 ... 

Fed on lucerne, and experiment discontinued. 

Sheep Xo. 9 ; aged 2 years. 

An«. ir> 

w 

eight, 01 11). . . . 

E x peri inent, began . 

oo 

y i — — * 


00 

Eat pea well. 

„ 20 


50 ... 

Eats less. 

Sept. 5. 


52 

Eats fairly well ; urine, normal. 

,, 12 


51 

Xo symptoms obvious. 

,, 10. 


48 . . 

Expression markedly duller. 

2f> 


50 

Expression markedly duller. Xo other symptom^. 

„ :io. 



Put in paddock free from “pea.” Two months later this 
sheep was in “first-class order.*' 

Sheep Xo. 10 ; aged 2 years. 

Aug. 15 

. w 

eight, 58 Ik... 

Experiment began. 

0.1 

— • 


03 

Eat “ pen" well from beginning. 

‘20. 


4.8 

* j >) 

Sept. 5. 


51 

,, ,, 

12 . 


48 

,, 

,, 10. 


40 ... 

Sleepy looking. 

20 


26 

Shaking : slight stiffness of gait. 

,, 30 . 



Put m paddock free from pea. Two months later this 
sheep was in tine condition, and free from all symptoms. 

Sheep No. 11. 

Pen -cater, 
alight awk 

” aged 3 years ; ewe ; appearance stupid, and suffering from 
.ward ness in gait, and trembling of head. 

Aug. 15. 

\Y 

eight, 48 11).... 

Experiment began. 

n ^ ** * 


45 ... 

Feeding well. 

., 20 


40 ... 

Feeding well ; awkwardness of gait increasing. 

Sept. 0. 


45 

hind legs give way every now* and then. 

„ 12 


45 ... 

Feeding w ell ; urine draw n by catheter ; normal. 

Becomes very clumsy ; tumbles when made to run. 

„ 10 


40 

Feeding well ; symptoms increasing, especially trembling. 

,, 20. 


45 

Feeding well. 

Oct. :< 


40 ... 

Feeding well; never lies down ; when falls down cannot 
get up again by itself. 

„ 10. 


45 

Condition same. 

.. 17. 


40 

Head continually working up and dow n ; eats ravenously 
while standing, which it can do for a few minutes only, 
w hen it tumbles over back wards and struggles violently. 

oo 

f, —** . 


43 ... 

Has not eaten anything for three days ; cannot stand up ; 
lies upon its side, making occasional efforts to get up; 
killed ; organs examined microscopically. 
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Sheep No. 12.—“ Pea-eater,” aged 2 years ; in poor condition ; very jerky in 

its movement. 


Aug. 

15.. 

Weight, 42 lb.... 

Experiment began. 

99 

22... 

40 ... 

Eats well. 

99 

29.. 

39 ... 

M 

Sept. 

5.. 

42 ... 

>> 

>» 

12... 

41 ... 

JJ 

it 

19... 

40 ... 

J» 

i » 

>> 

26... 

30... 

44 ... 

Eats well ; symptoms not increased ; urine drawn by 
catheter ; normal. 


Let out into paddock free from pea. Two months later this sheep was in just the same 
condition. 

From the above quoted experiments it is seen — 

1. That one can by feeding sheep upon Darling pea reproduce all the 

symptoms which are attributed by pastoralists to this cause. 
Briefly stated these symptoms are : — Stupidity, loss of alertness, 
and an agonised expression, followed by stiffness, and slight 
staggering, and frequently trembling of the head or limbs. Later, 
clumsiness and unsteadiness ensue, which slowly advance until the 
animal often falls down. In this stage, the action of tho animal 
in running over small obstacles is characteristic. It jumps over a 
twig as if it were a foot in height. When first it commences to 
tumble about, it is able more or less readily to regain its feet, but 
in the advanced stage of the disease this is impossible, and after 
exhausting itself in efforts to do so, it remains lying down until it 
dies. During the whole time, the sheep becomes progressively more 
bloodless, and in advanced cases the blood when shed appears to 
the naked eye lighter in colour. It contains fewer red blood-cells 
(.about two-thirds to one-half the usual number.)* All these 
symptoms are much exaggerated by driving. Thus, an animal in 
which the symptoms are little marked, may exhibit them in a 
striking degree after being driven. In addition to the above, the 
teeth (especially in young sheep) frequently become loose, and 
consequently displaced or even dislodged. 

2. That the time which elapses before the onset of definite symptoms 

is three to four weeks in sheep of 2 to 3 years old. (It is pro- 
bable, however, that with younger animals the time is shorter.) 

3. That under the conditions of the experiment, the animals survived 

about three months. They lived, however, an invalid’s life. Every- 
thing was brought to them, and it is improbable that if feeding 
exclusively upon pea, and left to shift for themselves in the pad- 
docks, they would survive more than two months. 

4. That if a slieep be returned to proper fodder after one month to 

six weeks feeding upon pea, and before the symptoms are fully 
established, it may recover completely. 

5. That when once the paralytic symptoms are established, it will not 

recover ; but if returned to proper food, will remain in much the 
same condition, becoming neither better nor worse. 

6. That Darling-pea contaius a very fair amount of nourishing material, 

so that animals may, provided they eat it readily, retain their 
condition on it for some weeks, until the poisonous principle con- 
tained has had time to exert its effects. 


* The corpuscles were estimated in several cases by means of a heemocytometer. 
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The changes produced in the bodies of Animals by feeding upon 
Darling Pea. (Pathology of the Disease.) 

Before making my preliminary report upon the effects of Darling pea, I 
satisfied myself that the animals were not suffering from any known disease. 
The only evidence of any altered condition of the organs which I discovered 
at that time was that the kidneys of the lambs which I examined showed, 
when observed under the microscope, signs of chronic inflammation. Since 
writing that preliminary report, I have had opportunities of making a much 
more extensive series of post-mortem examinations upon sheep of all ages, 
and I find this affection of the kidneys to be much less general than I had 
been led to suppose. The only explanation I can offer is that the animals at 
first examined were much younger, and had exhibited this effect more than 
older ones. I have since observed the same affection of the kidneys in older 
animals suffering from extreme symptoms, viz., in two sheep and one bullock, 
and in these three cases the urine before death contained some albumen. I 
am, however, convinced that this affection of the kidneys iB not a necessary 
nor an important symptom of the disease. In all the post-mortem examina- 
tions I have made, in no case have I been able to detect anything amiss with 
any of the organs to the naked eye. The animals were mostly emaciated, 
although they still possessed fat, and the wasting appeared to be principally 
in their flesh. 

In five cases I have made a complete microscopical examination of all the 
organs, and in every caso they were (with the exception of the kidneys above- 
mentioned) not unhealthy. This microscopical examination of the organs 
included the brain and spinal cord of three sheep which exhibited the 
symptoms in an extreme degree. These were in each case absolutely normal 
in appearance, and showed no degeneration of nerve fibres nor nerve cells.* 

The nature of tho symptoms indicated a disordered condition of some 
part of the brain, spinal cord, or peripheral nerves. Finding nothing in the 
central nervous system, I next examined the nerves. The nerves of the 
limbs of two badly affected sheep were carefully dissected out down to their 
ultimate termination in muscles aud skin. Samples of these nerves were 
cut up, stretched upon sticks, and hardened in bichromate of potassium. 
From these pieces sections were cut, and stained both with nuclear stains 
and by Pal’s method. 

An examination of the distal pieces of the nerves displayed the cause of 
the symptoms. The disease is confined to an affection of the nerves which 
exists only near their terminations, either in the skin or muscles. 

The affection consists of a degeneration of the essential part of the nerve- 
fibres, and corresponds to what is known to pathologists as peripheral 
neuritis. This degeneration was not discoverable to the naked eye. 

The degeneration is confined to within a very short distance from the 
peripheral termination of the nerves. Nerve bundles, containing about 
twenty-five or thirty nerve-fibres, may exhibit almost total degeneration ; 
whereas the same fibres, traced up nearer their origin from the spinal cord, 
and where they are enclosed in bundles of large numbers, appeared quite 
normal. Serial sections were cut after embedding in paraffin or celloidin so 
that the same fibres could be traced for upwards of an inch. From observations 

•Note. — The organs were hardened in spirit or solutions of chronic salts, and sections 
cut, and stained with ordinary nuclear stains. The brain and cord were hardened in 
solutions of chromate of potassium. Sections were cut from pieces at short intervals, 
stained by Pal*s method, and also with aniline blue-black, and examined. Neither 
method displayed any interference with nerve paths or degeneration of nerve cells. 
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made in the abovo way, the degeneration was found to be confined to the 
peripheral half-inch of ihe nerves. The larger bundles merely showed a 
few nerve-fibres to be missing. The best way to demonstrate the degenerated 
fibres was to cut sections transverse to the course of the nerve-fibres, of the 
connective tissue just distal ly to the point where one ceased to be able to dissect 
out the finest branches of the nerves. The nerves in this connective tissue 
consisted of bundles of from T mm. (^To inch) in diameter downwards.* In 
the bundles of T mm. diameter a few of the nerve-fibres had degenerated. 
Those measuring *08 mm. in diameter had lost about two-thirds of their 
nerve-fibres ; whereas in bundles of *05 mm. or less, hardly an undegenerated 
nerve-fibre was to be seen. The sheath of these small nerves was not 
apparently thickened, and there was no evidence of any inflammatory change 
having taken place. The axis-cylinders and medullary sheaths of the nerve- 
fibres bad disappeared, and were replaced by some granular lnaterial 
unstained by nuclear stains, and a few small nucleated cells. 

Explanation of the Symptoms observed by means of the Diseased 

Condition found. 

Owing to this degeneration the nerve fibres are unable to convey impulses, 
whether they be impulses to produce sensat ions, or whether they be impulses 
w hich under ordinary circumstances would cause muscles to move. In the 
latter case those muscle fibres which are their destination degenerate also. 

The nerve fibres are at first affected in a patchy manner— one or two fibres 
in each nerve-bundle. By degrees the number of nerve-fibres which are 
destroyed increases. The degeneration is confined to that part of the nerve 
which is close to its destination. When the nerve-trunks were examined a 
few inches higher up, very few fibres were found degenerated. Accordingly, 
the disease gives rise at first to only clumsiness ; ultimately, as the number of 
fibres affected increases, the awkwardness becomes more marked, and 
eventually considerable insensibility and weakness of the limb ensues. The 
degeneration affects the sensory nerves more than those going to muscles, so 
that awkwardness and unsteadiness of gait are more prominent symptoms 
than actual paralysis. A sheep which cannot go a few paces without falling 
down will, nevertheless, when caught, kick vigorously. As the passage of 
impulses which should give rise to a sensation is more or less obstructed, the 
animal is thereby unacquainted with the exact position of its feet, and does 
not, in fact, know exactly what they are doing, so cannot regulate the 
necessary muscular efforts with sufficient nicety to secure an even pro- 
gression. Consequently, it tumbles about as described. 

The explanation of the loosening of the teeth is similar. When the 
nerve to the loosened teeth (anterior part of the inferior dental) was 
examined microscopically (after treatment in an appropriate manner) its 
fibres within about \ inch of their destination in the loosened teeth exhibited 
the same degeneration as I have found in the sensory nerves elsewhere. 
The degeneration would cause interference with the nervous path. This 
interference would make the teeth insensible, and would soon lead to the 
animal knocking them loose. The general stupidity I attribute to the direct 
action of the pea upon the brain. This action is not, however, associated 
with any recognisable anatomical charge in this organ. The agonised 
expression may be due to pain. Such a change in the nerve-fibres as I have 
described is accompanied in similar conditions in mankind by considerable 
pain. 


* The measurements refer to the diameter of the bundles in the sections. 



Report on the Darling Rea. 


369 


Possibilities of a Direct Remedy. 

The possibilities of a direct remedy for the disease — by which I mean 
something which may be given to the animal to counteract the effect of 
eating pea — are, in the present state of medical science, nil. It may be 
interesting to state that a condition closely similar to the above disease, both 
in symptoms and also in the changes produced in nerves, is produced by 
slow poisoning with alcohol, some mineral poisons, and also by the toxic 
proteids which are manufactured by the bacteria responsible for some 
diseases, <?.y., diphtheria, in man, and may be brought about in animals by 
giving them repeated doses of these poisons over an extended period. From 
the earlier symptoms so produced complete recovery results from discon- 
tinuance of the cause, but when once marked degeneration of the nerve- 
fibres has occurred this is slow and often incomplete. 

The only suggestion I can make for the guidance of the pastoralists is to 
take advantage of the fact which is brought out in the experiments that it 
takes about a month to produce definite symptoms by feeding upon the pea, 
and to so arrange their paddocking that a flock shall not remain in a pea- 
infested paddock for a longer period than four to six weeks at one time. 
The obvious remedy of removing the Darling pea is for financial reasons 
quite impracticable, especially upon Crown lands. 

Before concluding this report I wish to express my gratitude to Mr. G. II. 
Gordon, of Gragin, for the manner in which he met all my wishes in con- 
nection with the experiments, and to express mv appreciation of his hospi- 
tality whilst at Gragin. I have also to acknowledge my obligations to Mr. 
George Gross, of Gragin, to whom I am indebted for the able way in which 
he superintended the experiments in my absence. 


APPENDIX. 

Effect upon Beasts and Horses. 

I have had but slight opportunities to observe (he effects upon animals other than 
sheep. One beast which I examined presented, however, the same symptoms during 
life, and the same degenerative changes in nerve fibre were found after death. From 
much information which 1 have received from pastoralists who have unfortunately had 
considerable experience of the effect of pea upon horses, I believe that the pea produces 
identical effects in these animals to those which I have described in sheep. From many 
accounts it would appear as if the eating of the pea produced on horses in some cases an 
immediate intoxication, so that they became wild and delirious within a few hours, quite 
apart from the after effects caused by continuous feeding on the plant. Such an effect 
certainly did not occur with any of the sheep I experimented upon. In many cases the 
vision of the horses would appear to be affected. 1 have had not had an opportunity of 
examining the optic nerves or eyes of such animals, but I should not be surprised to find 
that the visual defects were due to a similar degeneration of fibres in the retina. 
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Tlje Suppression and Prevention of Tuberculosis 
of Cattle and its I\elatiop to Hun] an 
Consumption. 

By JULIUS NELSON, 

Biologist. 


Introductory. 

“ TubekculOsis ” is the scientific, u consumption,” the popular term, for a 
disease which exceeds all other diseases in the extent of its prevalence and 
fatality. Human beings, domesticated and captive animals, are alike subject 
to it, and it is transmissible from one individual to another. Scientific in- 
vestigators, with considerable promise of success, are seeking a remedy for 
this greatest of plagues. Already we have gained sufficient knowledge of 
the cause and development of this disease to enable us to prevent its appear- 
ance or to suppress it. The principles to be applied are not entirely new. 
Similar measures have succeeded when directed to the suppression or pre- 
vention of other diseases 

“ Prevention is better than cure.” Even though we possessed an infallible 
cure for this disease, we should avoid exposing ourselves to the danger of 
contracting this malady. It behoves us to learn of the nature of tuberculosis 
and the measures necessary for its prevention. Fortunately, owing to the 
peculiar manner in w r hich consumption spreads, each individual has it in his 
power to keep himself and his cattle free from attack, even though his 
neighbour be negligent of his own interest. 

From an economic standpoint the farmer and dairyman should keep their 
herds free from this insidious disease, but it is principally for man’s sake 
that the lower animals should be included in the general^scheme for freeing 
the country from this evil. 

While this is mainly addressed to cattle-owners, and is on the subject of 
bovine tuberculosis, it would greatly weaken its force were a consideration 
of data bearing on human consumption omitted. 

Owing to the general distribution and slow development of this disease, 
we do not show so great a concern about its presence as we do when a plague 
from a foreign shore visits our country. As in this case, the fatalities are 
crowded into a few weeks, the public attention is aroused, panic ensues, and 
extreme measures are applied. If half as much care were exercised in 
regard to tuberculosis, this disease would disappear within a generation. 

# It is of primary importance that the public should realise that consump- 
tion is a plague greater than all other plagues of our country combined. 


•From the New Jersey Agricultural Experiment Station, Bulletin, 118, 
30th November, 1896. 
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Death-rate of Consumption (Human and Bovine). 

If all -who die of consumption in New York City could be saved and 
placed in cities by themselves, each year a new city of nearly 6,000 inhabi- 
{ants would be created. 

In the State of Wisconsin, in 1891-92, there were three deaths from 
small-pox, 405 from typhoid fever, 415 from scarlet fever, 1,781 from diph- 
theria, 2,700 from consumption. 

In Massachusetts, in 1885, one-sixth of all deaths were caused by con- 
sumption. Circular 83 of the New Jersey State Board of Health states 
that in New Jersey, in 1894, there were 30,000 deaths from consumption, or 
one-seventh (14 per cent.) of all deaths. Among the reservation Indians, 
in prisons and in cloisters the proportion of deaths from consumption ranges 
from one-lmlf to four- fifths. 

Among cattle, we do not have so full statistics, and indeed few animals are 
allowed to die a natural death. Veterinarians, however, know of many 
specific instances, and often are they called upon to condemn animals that 
are in the last stages of consumption. Many of these find their way to the 
soap and fertiliser factories. One factory reported that three-fourths of the 
carcases received were tuberculous. 

In the report for 1894 of the New York State Board of Health, a case is 
referred to of one farmer having lost ten head of cattle from tuberculosis 
during the previous seven years. Another farmer lost over 100 during 
seventeen years. 

In the report of the Iowa Stale Veterinarian for 1895 is given a case of 
the loss of six out of a herd of forty-one animals during one summer, and 
another case of five out of twenty-eight in three months. 

It is well known that a number of large herds have been practically des- 
troyed after condemnation by means of the tuberculin test. 

Proportion of Tuberculous Cows living. 

We shall first consider statistics secured by slaughter-house or meat 
inspection ; next those based on veterinary inspection previous to 1890, 
when tuberculin, as a diagnostic agent for tuberculosis, was introduced ; and 
finally data secured by the more thorough and recent methods of diagnosis. 

As regards meat inspection, it must be observed that animals designed for 
beef belong to a different class from dairy and stall-fed animals, and it has 
been ascertained that the latter are far moro affected by tuberculosis than 
the former. Statistics from meat inspection will vary as the proportion of 
the carcasses from the two sources varies. 

In Munich 25 per cent, of the carcasses w'ere tuberculous, distributed as 
follows : — Calves, *0006 ; steers, *73 ; cows. 5 3 per cent. Taking the cows 
alone, the percentages increase with age, thus : — Yearlings, *2 ; 3 to 6 years 
old, 83 ; older than 6 years, 59 (or more than half) were tuberculous. 

Other German cities report from 1 per cent, to 3*2 per cent. (Berlin). In 
Saxony the figures are as follows : — Cows, nearly 7 per cent. ; steers, 3 0 per 
cent. ; bulls, 2*6 per cent. ; calves, 1 per cent. 

In Leipzig a high percentage of tuberculosis was found, viz. Cows, 26 
per cent. ; bulls, 15*4 per cent. ; calves, 9 3 per cent. The average for 
Germany is between 6 and 7 per cent. 

England the average is 12 per cent., based on figures ranging for 
different localities from I to 26 per cent. 

In France but $ per cent, of tuberculosis has been reported ; contrast this 
with 84 per cent, in Mexico. 
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In our own country statistics of this sort are very few. Three per cent, of 
tuberculosis was found by meat inspectors at Baltimore. 

On the other hand, we possess some data given by veterinarians. These 
are based on “ condemned” cases, but as a large proportion of “suspected” 
animals must also have been tuberculous, it is evident that the figures are 
below the real truth. However, allowance must be made for the fact that 
only extraordinarily-infected herds were examined. 

In Massachusetts, 1887-88, in thirty-four herds 28 per cent, of the 
animals were condemned. In 1890, the reports of thirty-nine veterinarians 
in seventeen States gave an average of 18 per cent, condemned. 

Under the Koch test almost all the animals affected with tuberculosis can 
be discovered. This test has been widely applied, but as the most suspected 
herds were treated first, the percentages of tuberculosis thus secured have 
invariably been highest at first and have gradually fallen as more and more 
animals have been tested. 

Professor Bang, of Denmark, reports that he found 88' 7 per cent, of 
tuberculosis in 58,303 cases tested, but that the large herds included were 
twice as much infected as the smaller herds. 

In New York State, in fourteen counties there were G5G condemnations 
out of (>,135 tested animals (11 per cent.) ; but in five other counties, only 
184 out of 20,992, or less than l per cent., which proportion, Professor Law 
thinks, may nearly represent the true average for the whole State. Yet, in 
cities the percentage ranges from. 5 to 98 per cent. 

It is evident that the legislator is interested in knowing the extent of 
tuberculosis for the entire State; but the milk consumer is interested in 
knowing the percentage of tuberculosis in the locality whence he secures his 
milk. 

Director Hills, of the Vermont Experiment Station, found 20 per cent, 
of tuberculosis when only 1,000 cases had been tested, or, omitting the two 
worst herds, about 7 per cent. When the number of cases tested in Vermont 
reached 14,155, the percentage was reduced to 4*53 per cent. 

Dr. Stalker reports that in Iowa about 14 per cent, of tuberculosis was 
found in fifty herds tested. 

To secure a fair percentage on which to base estimates it is needful to 
take a census of the cattle with reference to herds and localities, and then to 
test the proper proportion of small and large herds in different localities. In 
this way it would not be necessary to test all the cattle to know how many 
were tuberculous. Should only 1 per cent, of the dairy cattlo of New 
Jersey prove to be tuberculous, the slaughter of but 2,000 animals would 
practically rid the State of this bovine disease. Of course the slaughter 
would be very extensive in some localities. 

What is Tuberculosis? 

This disease is characterised by the growth of lumps, called tubercles, in 
various parts of the body. 

Description of the Tubercles .— These are generally round in shape, but 
vary in size, some being as small as ordinary shot, others as large as a plum, 
the average being like a grape. They lie cither in the affected organ or 
upon its surface ; usually several are clustered together, which have some- 
times grown into masses as large as a man’s head. When many small 
tubercles are scattered over a considerable area the lesions constitute 
“ miliary tubercles.” 

Development of a Tubercle . — At the spot or “focus” where a tubercle is* 
to develop there is first a slight inflammation, the area of which gradually 
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spreads as the tubercle grows. In the central part of the focus there is 
formed a collection of fibrous tissue. There is also a gathering of lymph 
cells that become enlarged and broken up. Then the interior of the tubercle 
becomes firmer and pale in colour ; sometimes lime-salts are deposited, so 
that it becomes brittle, but usually the centre is composed of a yellow 
material, which cuts like cheese, acd is called “ caseous ” matter. . The 
surface consists of dense connective tissue, which may form a covering or 
“ cyst.” In the encysted condition tubercles cease to grow, being in a 
resting or quiescent stage. Frequently, however, the centre becomes soft. 
An abscess is thus formed which ultimately discharges its contents. 

Location of Tubercles . — It is connective and lymphatic tissue that is 
involved in the growth of a tubercle. But these tissues are very widely 
distributed in the body, so that almost any part of the body may become 
the seat of tubercle, although there are, as wc shall see, certain organs that 
are the most frequently diseased. Tubercles forming in different organs 
and localities have given rise to local symptoms that have received names as 
distinct diseases. 

Varieties of local Tuberculosis . — “ Lupus ” is tuberculosis of the skin. In 
cerebral and spinal meningitis, the tubercles grow on the membranes sur- 
rounding the brain and spinal coul. Brain tuberculosis also causes various 
forms of insanity and other nervous disorders. Tuberculosis of the joints 
causes swelling, stiffening, and ultimate softening of the bone, tints differing 
from other forms of arthritis. Tuberculosis of the ovaries produces sterility ; 
in the womb it causes chronic abortion ; and some cases of u white flow ” or 
leucorrhoea arc due to tuberculosis of the womb or of the vagina. 

In the udder the presence of tuberculosis has been taken for “ garget 
or mammitis, from which it differs in that it begins as small, localised, hard 
swellings, that persist, grow steadily, and are not hot to the touch. When 
the lymphatic glands of the neck and groin are affected, the disease is 
termed u scrofula.” If the intestinal glands are affected, there is either 
chronic diarrhoea or else “ irregularity ” of bowels with alternate constipation 
and looseness. Tuberculosis of the mesenteric glands constitutes tabes. 
Some forms of “ liver complaint ” are also to be placed to the account of 
this disease ; frequently is this organ or its portal lymphatics invaded ; and 
even if no tubercles are present in the liver, its substance is usually very 
friable and abnormal in tuberculous animals. The glands situated at the 
back of the throat in cattle, known as the post-pharyngeal, are frequently 
involved ; hut those of the chest, where the branches of the windpipe enter 
the lungs (bronchial glands) and those between the gullet and the back, 
particularly near the diaphragm and between the hindmost lobes of the 
lungs (mediastinal glands), are the most frequently affected of all. Some- 
times one of these glands, normally not wider nor longer than one’s little 
finger, increases hundreds of times in volume, becomes over a foot long and 
very thick, and weighs more than 10 lb. This must greatly limit the breathing 
capacity, even if the lungs are sound. Phthisis, or “pulmonary consump- 
tion,” is the name given when the lungs themselves are tuberculous. These 
organs are involved in three-fourth of the cases of tuberculosis, and rarely 
are they alone affected. 

What Causes Tuberculosis. 

Ltijferent hinds of Tubercles produced by different Jcinds of Parasites . — 
There are several kinds of parasites that cause tubercles to develop on both 
plant and animal organisms. Many of the warty growths on the bark or 
roots of plants are caused by parasitic fungi. The “ galls ” on leaves result 

B 
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from the presence of developing insect larvae. The “ lump-jaw ” of cattle, 
or actinomycosis (which is Greek for ray-fungus disease), is a hard tuberclo 
caused by a bacterial fungus. The pimples, sometimes found on the surface 
of the intestines of cattle, contain each a little worm. Carbuncles and 
various abscesses may ultimately be traced to the irritation of some parasite. 
Even dead objects, like nails, bullets, &c., embedded in animal tissues become 
enclosed in cysts of connective tissue. These various growths superficially 
resemble the tubercles of tuberculosis, though an experienced man need not 
err in diagnosing true tuberculosis. 

Tubercle Germs . — That consumption was caused by parasites was suspected 
long before Koch, in 1881, discovered the germs of this disease, by sub- 
mitting the material in which tuberclo germs were supposed to be to the 
prolonged action of the strongest aniline dyes, such as fuchsin. By this 
means the germs present are usually successfully stained so as to render 
them visible when properly magnified. As most other germs receive the 
stain in a minute or two it is no wonder that the tubercle germs remain 
relatively so long undiscovered. To view the germs it is next necessary to 
wash the preparation with a 25 per cent, solution of nitric acid in water, or 
in acidulated alcohol, and to submit a thin layer to examination with a micro- 
scope magnifying at least 500 diameters. The germs will then appear as 
very small coloured rods (or bacilli), irregularly bent, and about one hundred 
thousandth of an inch thick, while the length averages about ten times as 
much. 

In caseous material these germs are generally not demonstrable by this 
method. But long before the gerin theory of disease was established it was 
known that such material, when inoculated into susceptible animals, pro- 
duces tubercles in which the bacilli are easily found. It is presumed that in 
old tubercles the germs have broken info fragments, similar to the “spores” 
of other germs, that are stained with great difficulty. 

Tubercle bacilli are harder to kill than most other disease germs. They 
pass through the processes of digestion unaffected. They are not killed 
until heated to 150° P. for a period of nearly an hour, 1G0° for about a 
quarter of an hour. In the case of large pieces of meat the centre usually 
remains during cooking at a much lower temperature than the surface. 
However, a degree of heat too low to destroy the germs weakens their 
virulence. 

The Germ Theory of Disease . — So many diseases have been shown to bo 
produced each by a specific parasite of the sort known as bacteria or 
“ microbes,” that it is supposed the majority of diseases are of germinal origin. 
These bacteria grow rapidly and multiply by splitting in two ; so that a singlo 
one will, under favourable conditions, give rise to millions in a short time. 
They throw r off from their bodies various poisons or toxines, which produce 
the disturbance w r e know as the symptoms of diseases. When the germs 
have had time to become numerous in the body, they cause a rise of tempera- 
ture, known as fever. In ordinary fevers the germs multiply so fast that the 
fever may develop in a day or two after infection ; but in consumption the 
“hectic” fever is often delayed for years. This is because tubercle germs 
multiply with great slowness. 

Microbes are dependent upon certain conditions of heat, moisture, &c., for 
their development. It was evident to all men before germs were dreamed of 
that diseases depended for their development upon the concurrence of certain 
circumstances or conditions of climate, weather, drainage, &c. It has now 
been proved that no conditions, however favourable to the development of 
disease, can of themselves produce disease if germs be absent. Disease can 
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develop only when two factors concur, viz., presence of germs and conditions 
favourable to their development. If we can change either factor we control 
the occurrence of disease. This discovery has greatly perfected sanitary 
science, for in the past we could only attempt the regulation of conditions, 
but now we strive even more zealously to annihilate the power of the other 
factor. We disinfect ; we apply antiseptics and germicides. 

Susceptibility and Immunity . — The condition of the body is so important 
in determining whether or not disease shall develop as almost to deserve 
consideration as a third factor, for, granted that germs are present and the 
external conditions arc favourable to the development of disease, if several 
animals bo equally exposed to infection, some will be attacked and others 
not. The former are said to be “ susceptible” the latter “immune” towards 
the disease. These conditions may be analysed as follows : — 

1. It is the function of the white cells of the blood (lymph cells or 
leucocytes) to swallow and digest germs when they enter the body. These 
guardians of health may be strong and numerous or weak and few ; they may 
readily overcome one species of germ while they may be paralysed by another. 
Tubercle germs do not, as a rule, multiply in the blood, but they multiply 
in the lymph cells, causing the latter to enlarge and to disintegrate. 

2. The number and strength of the germs that enter at once, or the fre- 
quency with which the infection is repeated, as related to the power of the 
body to resist the invasion, is important. The rabbit, for instance, not so 
susceptible to tuberculosis as the guinea-pig, will usually not become tuber- 
culous if the germs that are inoculated have been heated to 140" F., or if 
they are fewer than 150 in number. Many a patient exposed to infection 
might have conquered had the ventilation been better, for in this way the 
number of germs present in the air ■would have been reduced, or had suffi- 
cient light flooded the room inhabited. Sunlight soon weakens tubercle 
germs, but we are assured that they retain their virulence fur months in 
dimly lighted rooms. In these cases we see well the relation between internal 
and external conditions. 

8. The amount of stress or strain under which the organism is labouring 
is a factor. Animals ordinarily immune can be made susceptible by exercising 
their muscles until they are overtired. Among other strains may bo men- 
tioned improper nutrition, overchilling, overheating, breathing air deficient 
in oxygen, lack of sleep, excessive nursing, forced milking, worry, and grief. 

4. hi the case of several diseases (questionably so with tuberculosis), 
recovery from one attack confers immunity against subsequent attacks. If 
the blood of an immune animal bo inoculated into a susceptible one, it will 
render the latter immune also. When a patient recovers from a disease, it 
is supposed to have been due to the fact that his tissues have manufactured 
an antidote to the bacterial poison, or a counter-poison called anti-toxine, 
which has a repressing or attenuating action upon the germs. By cultivating 
germs under artificial conditions they become so changed as to make a 
weakened poison. These “attenuated” germs when inoculated or vaccinated 
into an animal produce a mild form of disease, under the stimulus of which 
the body acquires immunity against stronger attacks. 

The toxinc of tuberculosis is called tuberculin, whose anti-toxine is 
“anti-tuberculin.” In chronic cases of tuberculosis there is not enough 
tuberculin secreted, or at least it is not secreted fast enough, to cause a fever. 
But the presence of the germs has produced some effect on the tissues, 
rendering them sensitive to the sudden accession of a small but appreciable 
ouantity of tuberculin, as is shown by the occurrence of the reaction fever 
that is produced in tuberculous animals subjected to the Koch tost. If the 
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injection be repeated on the game patient, the reaction is less in extent. It 
usually takes only three or four injections to make a tuberculous animal 
irresponsive to the Koch test. Some authorities have reported such cases 
to be cures, though it will take some time to prove thiB to be true. 
It is at least supposable, from analogy with other fevers, that the 
reaction produced by the Koch test may be accompanied by the 
manufacture of anti-tuberculin. There is great uncertainty surround- 
ing these experiments, since repetition of tuberculin injection does not 
produce even a so-called (though doubtful) cure in every case, and usually 
after a sufficient period of rest (a year, more or less), a reaction may again 
be provoked. On this head see the reports of the Biologist, New Jersey 
Agricultural College Experiment Station, for 1895 and 1896. Cattle, at 
least, seem to show slight, if any, evidence of possessing immunity against 
tuberculosis. 

The Question of Heredity . — The fact that consumption frequently “runs 
in families” has lent a good deal of force to the belief in the presence of a 
real susceptibility and immunity, which, in whatever way acquired, could be 
handed down through several generations. When germs were discovered, 
the doctrine of heredity as regards diseases was made to include cases of 
“ congenital infection” — that is, the unborn child was supposed to have 
received the germs of disease from the maternal (or paternal) body. Recent 
observations have shown that only a very small percentage of calves are 
born congenitally infected. Few calves are tuberculous, anyway, as com- 
pared with adult animals ; but even of these, the majority have become 
tuberculous from drinking milk containing gorms. There is plenty of proof 
to show that if infection after birth be obviated, the children of consumptive 
parents do not become tuberculous, and, on the other hand, numerous very 
bad cases of consumption have occurred among men and animals whose 
ancestry showed no trace of this disease. If consumption runs in families, 
it is because the children of consumptive parents are especially exposed to 
infection. 

Degrees of Tuberculosis. 

Paths by which the Germs enter the Body . — Neglecting unusual methods 
of infection, there are two main avenues by which germs are received, viz., by 
the digestive canal with the food, and by the lungs with the dust of the 
inbreathed air. The resulting tubercles will show by their situation and 
extent of development by which of the two paths the germs entered. In any 
case the germs lodge first upon the free internal membranes of these organs, 
then they are picked up by the wandering lymph cells, and are transferred 
into the nearest lymph glands. These glands when charged with germs fail 
to guard the receiving organs, which then become the seat of tubercle. In 
the case of the lungs of cattle, it is the dorsal part of the posterior lobes into 
which the main bronchi run most directly that are most often the seat of 
primary lung tuberculosis. Infection of the lymphatics of the throat or of 
the abdominal cavity is called “feeding tuberculosis,” showing that the germs 
were received in the food rather than by breathing. Tuberculous calves are 
usually cases showing feeding tuberculosis. 

# Secondary Tuberculosis . — Primary tubercles are those produced by infec- 
tion from without. When one of the primary tubercles advances to the 
stage in which it discharges, its contents on their way out of the body can 
set up tuberculosis, not only in places where primary tubercles are capable 
of farming, but also in other parts of the body. We are indebted to Dr. 
Theobald JSmith for a lucid account of this subject. Enough must be given 
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here to give the general reader a fair notion of how secondary tuberculosis 
develops, because it is in this stage that the patient becomes a source of 
danger to others as well as a source of reinfection and auto-infection to him- 
self. In case the tubercle discharges in the lungs, the matter passes out into 
one or more of the following places— the windpipe, the chest cavity, the pul- 
monary veins, the thoracic lymphatics. From the windpipe the discharge is 
coughed up and either expectorated, to become a source of infection to all 
(including the patient) who breathe the air laden with this dust, or the dis- 
charge is swallowed. Some of the germs must stick to the mouth and lips, 
from which they will infect the throat glands. Those swallowed reach the 
abdominal lymphatics, and some escape with the Leces, to become a source 
of danger to other animals, such as pigs. In the case of cattle, the coughed- 
up mucus (sputum) is usually swallowed, but at times some enters the mouth 
and nasal cavities. Then the germs may be carried in the slime or “ drool” 
that comes from the cow’s muzzle. 

If the discharge is into the chest cavity, miliary tuberculosis will be set up 
on the serous or pleural membranes of this cavity, the front side of the 
diaphragm and other thoracic organs. If the discharge passes into the blood- 
vessels the germs will be carried into every part of the body, such as the 
brain, joints, kidneys, udder, &c., thus setting up what is termed generalised 
tuberculosis, the worst sort of all. The germs may then enter the milk, the 
urine, the vaginal discharges, &c. Infected milk dripping to the barn-floor 
becomes a source of tuberculous dust. If a sound cow lies in the infected 
stall the germs will cling to the outside of her udder, to fall into the milk 
pail or to be received by her suckling calf. There is no end to the possibili- 
ties of infection after an animal once begins to pass off germs. Largo herds 
have become greatly infected from a single case of advanced tuberculosis. 
In case the discharging tubercle is one of u feeding tuberculosis,” the germs 
may either pass out through the intestines or may produce miliary tuber- 
culosis of the peritoneal membranes, and on the abdominal organs ; or if 
they are carried into tho thoracic duct they will infect the lungs by way of 
the general circulation. Injection of gerrns into the abdominal cavity 
frequently causes tuberculosis of the lungs, in experiments conducted upon 
animals. 


Milk as a Source of Infection. 

The danger to human beings, especially infants, from bovine tuberculosis, 
lies in the chance of infection from cow’s milk. There is probably slight, if 
any, danger in the use of milk from cows while they are in the primary stages 
of tuberculosis. The danger becomes real in the secondary stages. Then 
the udder usually becomes infected, though not always right away. Ernst 
found the udder free from tubercles in 14 per cent, of cases of tuberculosis 
advanced far enough to be diagnosed by veterinary inspection ; nevertheless, 
in one-third of these animals (tuberculous cows with sound udders) be found 
tubercle bacilli in the milk. 


Symptoms of advanced Tuberculosis. 

In the early stages of primary tuberculosis the health of the animal seems 
to be unaffected ; frequently the patient shows an increased tendency to lay 
on fat. Unless the lesions are in the lungs, the veterinarian usually has 
great difficulty in diagnosing the disease. But the symptoms of secondary 
tuberculosis are very evident. No person should keep a cow alive whicn 
manifests any of the following symptoms ; nevertheless it has frequently 
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happened that such animals have been milked as long as they could stand 
up. Beware of the cow which, if well cared for, has a long-legged, pinched- 
ehested appearance, with shoulder blades sticking out, back-arched, and with 
a pale, emaciated look. The skin is dry and hidebound, the coat lacks sleek- 
ness, the milk is deficient in fat, decreasing greatly in yield. The freces are 
dark, pungent, and watery. Laxatives, when administered, act too readily. 
Beware of the cow with ill-shaped udder, containing hard lumps, or with 
swollen lymphatics. "When pressure is applied to the chest- wall the animal 
shrinks away from the hand. If the temperature in old animals frequently 
exceeds 103° l'\ at 5 p.m., it is cause for grave suspicion. On the other 
hand, in the morning the temperature is usually abnormally low. A cow 
extra stupid, or extra excitable, always bulling and subject to sterility or to 
abortion, is probably tuberculous in the brain or in the genital organs. A 
persistent cough is present, or if there be only occasional cough while standing 
still, this may be increased by exercising the animal or by pressure on the 
chest, or by giving drink. 

If by veterinary inspection all cases of secondary tuberculosis could 
be removed, we might by this means succeed iu suppressing bovine tuber- 
culosis. At any rate such inspection should never be neglected. Both 
owner and inspector should be held legally responsible if cows evidently 
tuberculous are kept for milking purposes. 

But ordinary physical inspection in diagnosing tuberculosis is not 
sufficiently reliable to give ns hope that by its means alone we could keep 
down this disease, although with proper care we could greatly restrict its 
development. In the Koch tuberculin “ test ” we have a means of discovering 
not only all animals that are dangerous or liable soon to become dangerous, 
but also cases in early stages of the disease that may not become dangerous, 
at least for a long time. Unfortunately for the popularity of the 41 tost ” it 
fails to show to which of these two groups the reacting animals belong. It 
seems a waste of effort and unnecessarily severe to condemn animals slightly 
affected, equally with dangerous cases. Yet who thinks that could we sup- 
press tuberculosis in no other way, that this price is too great as compared 
with the benefits to be secured ? 

The Tuberculin Test. 

Robert Koch announced in 1890 that if a glycerine extract of the toxines 
of tubercle germs, called by him tuberculin, were injected into tuberculous 
animals, a fever would be caused in from six to twelve hours after injection, 
which would last for a number of hours. He believed that repeated injection 
would cure tuberculosis, but it was soon found that in advanced cases in 
human beings the disease was really increased by such injection. 

Is the test injurious ? — The reaction fever is absent if no tuberculosis is 
present, but some effect is produced even then, for there is a decrease in the 
milk yield, which is greatest in about four days after application of the test, 
and then gradually the normal yield is restored. Dr. Law thinks that large 
doses do cause a rise of temperature even in healthy cows. The amount 
ordinarily used is twenty-five drops of diluted tuberculin for each thousaud 
pounds of weight of the animal. This quantity does not affect the tempera- 
ture of sound animals. 

Tuberculin which iB properly made has been subjected to heat so that the 
germs in the “ lymph ” have been deprived of their vitality. The uniform 
experience of those who have made thousands of tests is that no injurious 
effects have been noticed even after repeated injection of sound or of slightly- 
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tuberculous animals; indeed, the latter appear to be benefited. But as regards 
the effect upon some thoroughly-tuberculous animals, opinion is divided. 

Procedure in making the test. — To diagnose the presence of tuberculosis 
by means of this test, it is necessary to observe whether or not the tempera- 
ture of each animal is affected by the tuberculin it receives. This constitutes 
the only real difficulty, because the temperatures of different animals is 
different at the same time ; young animals usually are warmer than older 
ones ; the temperature of the barn affects different animals unequally ; the 
drinking of water lowers the temperature for a period as long as an hour 
afterwards ; the presence of other diseases, the approach of calving, and the 
presence of rut (cestrum) usually raise the temperature; but that which 
causes most difficulty is the fact that the temperature of each animal is 
constantly fluctuating between a higher and a lower degree — 'different with 
different animals, and different on successive days. The average of observa- 
tions taken every half hour or so, shows that generally the temperature is 
lowest in the morning and at midday, and highest about 9 a.tn. and 5 p.m. 
But there are exceptions. 

The best that can be done is to observe the temperature of each animal at 
intervals of not less than two hours, during the day, to ascertain the normal 
fluctuations of temperature. About bedtime, the proper quantity of tuber- 
culin is to be injected under the skin of the shoulder as the most convenient 
place, after rubbing the spot well with a 1 per cent, solution of creolin, as 
an antiseptic precaution. 

Then during the following day the temperature is to ho observed as it was 
during the first day. The reaction will occur by 9 a.tn. or earlier, or it may 
be delayed until the afternoon. The higher the reaction the sooner it occurs 
and the longer it lasts. In a typical ease the temperature will begin rising 
as early as 0 a.m., and may reach 107 3 F. by noon. In case the temperature 
rises only slightly, say fails to reach 103° or 103'5°, it will usually be 
impossible to be sure that such rise is due to tuberculin. 

Sources of failure and limitations of the test. — 1. Cows with advanced 
tuberculosis fail to react. The tuberculin naturally present in such animals 
has already caused reaction (flic hectic fever) so repeatedly that no great 
reaction is possible. As such cases do not require tuberculin injection to 
discover their diseased condition, this source of failure does not count against 
the value of the test. 

2. Cases of slight reaction are not distinguishable from cases in which the 
temperature of a sound animal is a little higher ono day from what it was 
the day before. To destroy the former it is necessary to arrange them in 
the order of their certainty, and, beginning with the most certain ones, to 
slaughter them seriatim until the carcasses cease to show the lesion of the 
disease. Or these cases may bo reinjected six or more months later. If 
they arc sound to physical inspection, it may be considered as perfectly safe 
to let them wait. 

3. Cases that have been previously injected and have given reaction, give 
a less certain reaction at a later test. Experiments show that the powder to 
react is regaiuod after six or more months of rest. Different cows differ in 
these respects. Prof. Bang found that 7 to 20 per cent, of the cows losttho 
power to react on the second injection ; others require three or four repeti- 
tions before losing sensibility. Some observers report that a reaction can 
be secured if a sufficiently large dose be injected. 

4. Cases of recent infection, and some cases of latent disease, fail to give 
a reaction ; but these can be secured by testing the entire herd again later. 
Prof. Bang found that on a second injection of some herds he secured 10 
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per cent, additional reactions, but the third injection added only one animal ; 
so that if a herd be tested two or three times within two years, it may be 
practically freed from cases of this disease. 

5. Very rarely has it been found that animals with diseases other than 
tuberculosis respond to the injection of tuberculin. Prof. Bang found two 
cases of reaction in which the post-mortem failed to show presence of tubercu- 
losis. Evidently these cases are too few to be counted against the test. 
After including all sources of errors, the tuberculin test applied by experi- 
enced persons shows at least 90 per cent, of efficiency. By its aid we are 
able to eradicate bovine tuberculosis. 

This desirable result has been aimed at by the dairymen of Denmark. 
Such success has been attained that they have great hopes of succeeding. It 
will be remembered that in that country bovine tuberculosis is much more 
prevalent than it is here. 

The Danish Method of Eradication of Tuberculosis. 

This method, based upon extensive experiments by Prof. Bang, is volun- 
tarily adopted without government compulsion, the self-interest of the farmers 
being sufficient stimulus. In this work there are ten'steps to be taken. 

1. The herd is inspected by a veterinarian, and all evidently tuberculous 
animals are at once removed and carefully slaughtered. 

2. The remainder of tho herd is tested with tuberculin, given free by the 
G-overnment, provided the farmer agrees to follow, rigidly, the remaining 
steps of tho process. 

3. All cows that react, and all adult animals of little value that have shown 
evident reaction, are carefully slaughtered under inspection. If the beef 
seems to be prime, the carcass is marked as having been slaughtered as 
tuberculosis beef. Those who buy it secure it at half-price, and, of course, 
if it is thoroughly cooked, it is as safo for food as any beef. 

4. The remaining reacting animals are carefully separated from the non- 
reacting animals, either in a separate building or in the opposite end of the 
same building, a complete partition being at once constructed between the 
two divisions. The partition is made of matched ‘boards, and is papered. 
There is no opening left by which air can pass from one compartment to the 
other. The drainage is so arranged that nothing can soak beneath this wall. 
If possible, a separate set of attendants care for each division. Where but 
one man milks and cares for all the cows, he serves the sound division first, 
then he chauges over-shoes and outer garments for special clothing Used 
only when with the reacting division. 

5. Both compartments are cleaned and disinfected as follows : All manure 
and litter is removed and burned or treated with germicides. The floor, 
walls, and ceiling are wiped with a wet rag, frequently rinsed in disinfectant 
solution. Then the entire interior is sprayed with one of the following 
solutions, either a , J, or c 

(ci) One pound chloride of lime in 4 gallons of water. 

(6) One-half gallon crude sulphuric acid slowly mixed with $ gallon 
crude carbolic acid, then slowly diluted with 20 gallons water. 

(o) In a wooden tub put 8 gallons warm water, add 1 oz. of corrosive 
sublimate ; let stand a day to thoroughly dissolve. This is a powerful 
poison. It must not be used in contact with metal instruments* 
but can be applied with a brush. All parts that can be reached by 
the tongues of the animals must be rinsed off with pure water after 
this disinfectant has been applied. 
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When walls and ceiling are dry they are whitewashed. (Corrosive subli- 
mate can be added to tbe whitewash.) 

6. All the milk produced by the reacting animals should be heated to 
185° F. before use. No milk should be given to the calves without this 
Pasteurization process unless its purity is undoubted. 

7. All calves dropped by reacting cows should be put with the non- 
reacting division before they get a chance to suckle their mothers. For the 
first day they should receive their mothers’ colostrum (milk) after heating 
if to 149° F. 

8. The sound herd should be tosted a second time within a year, and all 
reacting animals removed to the other division. 

9. In buying a new cow she should be tested at once, so as to know- in 
which division to place her. 

10. The reacting herd should be inspected by physical examination at 
least once a year, to discover if any cases have become so advanced in tuber- 
culosis as to show physical signs of the disease, when they should be sent to 
the slaughter-house as tuberculous beef. 

By ibis method the unsound herd will, in time, be wiped out, but not 
before it has replenished the sound herd to its original dimensions. Of 
course, if only a few animals are found tuberculous, it will not pay to go to 
the expense of keeping a separate herd; but when dealing with a con- 
siderable number of prize animals, whose qualities are worth propagating, it 
will undoubtedly pay to follow the Danish method. It is simply a question 
of which is the cheaper course in the end, to try to raise a sound herd from 
an unsound one by observing rigid rules, or to get rid of all tbe tuberculous 
animals at once. Each farmer must determine this for himself. 

At any rate, to keep one’s herd free from tuberculosis, after it is once 
purified, or even to thoroughly purify a herd, requires just that careful 
attention which is necessary in applying the Danish method. This method 
is in itself a most remarkable educator, and the principles that underlie it 
are part and parcel of the general biological principles that interest all 
intelligent breeders. It is certain that if our people are left in ignorance 
and without this practical education, that in spite of a wholesale slaughter 
of tuberculous animals, it would be but a few years before the herds of the 
country would again have become as infected as they are now. 

What to do to keep Tuberculosis from developing in Ourselves. 

If wo have no guarantee that tbe milk we arc using or are giving to our 
children comes from a purified herd, it should be placed over the fire and 
heated to 170° or 180° F. In the absence of a thermometer, it is only 
needful to see that it stands on the fire long enough to form a thin skin over 
jts surface, and that little bubbles of steam gather beneath. This heating, 
if stopped at this point, does not produce “boiled” milk. Boiled milk, if 
not scorched, is greatly relished by many people. While it is true that raw 
milk (like raw eggs, meat, oysters, &c.) is more easily digested than that 
cooked, this is not sufficient reason for limiting us to its use in the raw state. 
Cooking will also destroy other bacteria, which are always present to a 
greater or less extent, though those are usually harmless. Milk, even when 
cooked, is the most perfect of foods and the safest. 

Consumptives will, of course, need but to know that their sputa contain 
germs, to cause them to disinfect or burn their expectorations, Thev will 
cease to live in darkened rooms. They will insist on having the carpets 
removed and never more have their rooms swept, but will always have 
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the dust wiped or washed off. Cold air is much better than warm for 
consumptives, who should also keep away from health “ resorts,” because 
these, as well as the hotels, cars, <&c., used by the patients, soon become 
badly infected. Of course, a properly-conducted sanitarium is not open 
to the last objection. As to diet, it is important to greatly increase 
the use of fruits and fatty foods. Nuts are excellent. Nats are readily 
digested if a liberal amount of fruit and salt be eaten at the same time. 
These points may also be worthy of attention in preparing rations for cattle. 

People who wish to keep from getting consumption should not expose 
themselves in places where the ventilation is inadequate. If they should 
dress as one does w hen about to take a buggy ride, they would be able to sit 
in any sort of weather, in any place, with windows open. Our public halls 
and railway coaches in winter time are efficient death-promoting agencies. 
It is also important to screen all food that is not to be cooked, from flies, as 
these insects may carry all sorts of germs. 

The Contagiousness of Tuberculosis. 

Any disease produced by germs is contagious, infectious, or “ catching.” 
In such disease there are special ways in which the germs are transferred 
from a patient to a healthy person. We have learned enough about con- 
sumption to know what constitutes exposure to this disease. As no one 
knows at any one time to what extent he is exposed, and as this disease takes 
a long time to develop, it is quite difficult to connect any particular case 
with a particular act of indiscretion. Under the circumstances, people in 
general have no very positive belief that consumption is really a contagious 
disease, though this has been definitely proven by scientific experiments. 
Many coincidences of exposure to the germs of consumption with develop- 
ment of this disease, which would be of uncertain value as proof of con- 
tagiousness if taken by themselves, are very suggestive when viewed in the 
light of the knowledge that this disease is a germ disease. In this connec- 
tion one bit of positive evidence outweighs hundreds of merely negative 
instances. As the care which people will exercise in dealing with this 
disease will largely depend on the firmness of their belief in its contagiousness 
or its infectiousness, efforts to establish this belief are of value. Hence we 
shall proceed to refer to a few instances recorded by different writors. 

In 1800 , Chauveau fed “scrofulous” products to cattle and produced 
“scrofulous” (consumptive) disease. Bollinger fed the milk of tuberculous 
cow r s to guinea-pigs and tuberculosis developed in them. One wa y of 
testing milk to see if tubercle germs aro present, is to inject a quantity into 
the abdominal cavity of guinea-pigs. Even wdien the germs are present 
in so few r numbers as to be incapable of demonstration by microscopic 
examination, the inoculated animals become tuberculous. Ernst inoculated 
milk of tuberculous cattle with sound udders into guinea-pigs, and half of 
the inoculated animals became tuberculous. Milk from these cows fed to a 
number of swine caused half of them to become tuberculous. Drs. Stalker 
and Niles separated three calves from their mothers at birth, and gave them 
the mixed milk from several tuberculous cows, but always heated the milk 
that one calf received. This animal did not become diseased ; the other two 
became tuberculous. Dr. Schrceder found that one sample out of nineteen, 
secured from the general milk supply of Washington, D % .C., produced tuber- 
culosis when inoculated into a guinea-pig. Dr. Ernst found three out of 
thirty-six samples of Boston milk to be similarly infectious. Prof. Bang 
placed two healthy bulls with the reacting division in his experimental herd, 
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and within a year they too reacted when injected with tuberculin. Cornet 
inoculated guinea-pigs with dust from rooms occupied by consumptives, and 
compelled other guinea-pigs to breathe such dust, and produced tuberculosis 
in the experimental animals. It is a general observation that when cows 
occupy the same stalls and do not intermingle, that tuberculosis spreads 
from the diseased animal to its nearest neighbour first ; while in case the 
stalls are used indiscriminately, the entire herd is irregularly affected. 

Many infants die of bowel troubles that suggest “ feeding tuberculosis.” 
It has in a number of cases been found that the milk received as the sole 
food by such infants was received either from a consumptive nurse, mother, 
or tuberculous cow. In Dr. Ernst’s extensive correspondence with physicians 
on tli is subject, he found eight cases reported in which infection was con- 
veyed from mother to child, eleven cases of transfer from cow to infant, and 
sixteen cases where this mode of infection was suspected. Veterinarians 
are better situated to observe such cases than ordinary physicians. Dr. 
Stalker reports that five young people in one family died of consumption 
during two years, and their ancestors had been free from such disease. An 
investigation of the herd belonging to the family showed that it contained 
seventeen tuberculous cows, and others had previously died of tuberculosis. 

Cases are on record of the children of non-tuberculous mothers, both 
human and bovine, being nursed by foster-mothers who were tuberculous, 
and who had lost their own offspring from this disease. The previously- 
healthy young, under these circumstances, begin at once to pine away and 
finally die from tuberculosis. Prof. Bang reports that tuberculous horses 
are rare except in Denmark, where the unique practice prevails of feeding 
these animals cow’s milk. Where pigs are fed milk from tuberculous herds, 
they show a large amount of tuberculosis. A case was reported to the Paris 
Academy of Medicine of an outbreak of consumption in a girl’s boarding- 
school. Five girls died from intestinal tuberculosis, and this led the physician 
to suspect the food. He found that this school had been supplied with 
milk from a cow with a tuberculous udder. 

In concluding this valuable paper Mr. Nelson adds: — “Other instances 
will be found reported by the different authors who have treated this sub- 
ject” ; and he gives a long list of works published in Europe and America 
during the past thirteen years. 
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Pruning, Grafting, and Budding. 


W. J. ALLEN, 
Fruit Expert. 


Though each kind of fruit requires a somewhat different treatment, peculiar 
to itself, for producing it in the highest state of perfection, still the principal 
conditions are applicable to all. 

Soil varies so much in parts of this Colony that the orchard ist cannot be 
too careful in selecting land which has proved to be well adapted for the 
culture of fruit. The red loam is considered one of the best in the Colonies ; 
but there is a rich dark soil, particularly in coastal districts, where fruit- 
trees do exceptionally well. Great care must be taken in attending to the 
draining wherever necessary. Trees planted in light soils, with a gravelly 
subsoil, will generally grow and bear well without any draining ; but where 
clay subsoils are encountered, drainage will have to receive more attention, 
as wet, sour, soggy land is very injurious to trees, and if not properly 
drained, will very often cause the trees to die. 

Such soils may be successfully drainod by inserting pipes at a sufficient 
depth, and at regular distances, so as to carry off any surplus moisture, and 
thus alter the whole nature of the ground. Water no longer stagnates, the 
soil is made warmer, the sun’s rays have their full beneficial effects. Rain 
passes through drained soil more easily, and with it air, carbonic acid and 
ammonia ; the trees make a fuller and healthier growth, and produce full 
crops of the best fruit. 

Before we start with the subject of pruning, I wish to say a few words 
about grafting and budding, and the methods commonly adopted for raising 
trees of any certain variety, after once the planter has decided which 
particular sort or sorts he wishes to raise ; and in this connection I must 
impress upon readers the necessity for planting only such fruits as have a 
marketable and commercial value. Oftentimes the nurseryman, out of a 
great number of varieties, may find only one particular tree which ho will 
consider of sufficient value to propagate, and as this can scarcely, if ever, be 
done by planting the seed, he needs must increase this variety by the pro- 
cesses of grafting or budding. 

These are the means most commonly used for propagating fruit-trees, and 
everyone interested in either the garden or orchard should be able to per- 
form these operations, as they are then capable of effecting transformations 
and improvements in their trees and bushes which at times may prove very 
valuable. 

Grafting. 

The proper time for grafting the trees is in the spring, when the sap begins 
to flow. The scions are selected while pruning in the winter, and for this 
purpose select only straight, healthy wood from vigorous trees that have 



Pruning 9 Grafting , and Budding. 


385 


borne good fruit, and use only such wood as has fruit-buds on it, as these are 
found to produce the best bearing trees. The stock usually used for grafting 
upon is from one to two years old, and in preparing for this work the 
nurseryman or gardener often digs up all of his trees in the winter and heels 
them in closely together, and when ready for work removes them as he may 
require to a room, cutting the tops off to within 4 inches of the root before 
taking them inside. This is called 
bench grafting. When the roo 
or stock is out of the ground it 
can be more easily handled, and 
one man can easily work 400 trees 
in a day when he becomes accus- 
tomed to the work. As soon as 

trees have been grafted in this r . 

way they must be either planted [|(J *J 

out in the places where they are 
to grow in the nursery row or 
garden, or if this is not convenient, 
they may be lice led in for another 
week; but the latter course is not 
desirable if it is possible to avoid 
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it, as it means an extra handling and a risk that the scion may be displaced, 
thus reducing the tree to a seedling once more. 

If stock is grafted after trees have been planted in the nursery-row, where 
tfcey will be grown until fit to plant out in the orchard or garden, remove 
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the earth from the base of the stock, so that the tree can be worked around 
more easily ; then cut the stock off about 4 inches above the roots ; then 
make a slanting cut, as shown in figure No. 1 ; then take a scion with at 
least three good buds on it, make a corresponding cut in it, as shown in 
figure No. 2 ; join the two together, so that the inner bark of the scion 
adjoins and touches tho inner bark of the stock, as show r n in figure No. 3, 
and tie with either waxed cloth, twine, or calico (see figure No. 4) ; after 
which hill the earth well up, so that only the top of the scion can be seen, 
and allow the soil to remain thus until the scion is well united with the 
stock, and until growth is apparent, when it will be necessary to remove the 
earth to enable tho disbudding to be properly done. 

In grafting vines, where the nurseryman or orchardiat wishes to graft 
different varieties to phylloxera-resistant stock, the latter should be planted 
out in vineyard form for one or two years wherever it is to be grow T n, so that 
the stock may attain a strong and vigorous stem before grafting is com- 
menced. This will enable the scion to be inserted well above ground — a 
very necessary precaution — because, were the general rulo of grafting to 
be followed, and tho scion inserted level with or under the surface, the 
probability is that it would unite with the stock, but at the same time would 
throw out a root growth from which the vine would be fed, and thus render 
ineffective the attempt to produce phylloxera-resisting vines. Grape vines 
should be grafted when the buds are bursting in the spring. The scions 
can be kept back by burying them in a cool, airy place in the earth. 

The range in grafting for fruit-trees in ordinary culture is — apple on 
blight-proof apple stock (Northern Spy or Winter Majetin) ; pears on seed- 
ling pear stock for standard tree, or on quince stock if dwarfed ; peach on 
peach ; apricot on apricot; plum on myrobnlan ; nectarine on peach ; almond 
on almond (but never bud either apricot, peach, or nectarine on almond 
stock, as it will always result in a failure) ; cherry on cherry; orange and 
lemon on orange stock — preferably sweet or bitter. 

Budding. 

This method of working buds or stock to different varieties of trees is 
not only very simple and effective, but also very economical. Two men cau 
easily bud and wrap a thousand trees in one day — the b udder inserting the 
bud in its proper place in the stock, and the wrapper following after him 
aud tying the buds securely. To begin, be very careful in selecting the 
buds, taking them only from trees that have borne the best quality of fruit, 
and using only well-developed buds. 

Budding is performed for summer buds about Christmas time, or as soon 
as matured buds can be found on summer shoots. If stock is in good 
growing condition it can be done at any time, alt hough it is best not to chooBe 
clays when there is a hot, dry wind blowing. Medium sized shoots afford 
the best buds, the top and basal parts being respectively too soft and over- 
ripe. It is essential that the buds be on wood that is half ripe, plump, and 
having no further growth to make beyond maturing. 1 prefer using wood 
buds that have clustered around them two or more fruit buds. They are 
easily distinguished as being long, thin, and pointed, while fruit buds are 
thick, round, and blunt, except in apricots, which have fiat wood buds, the 
blossom buds being somewhat pointed. Where there are two or three buds 
at a joint, one is usually a wood-bud. This applies to the apricot, peach, 
nectarine, cherry and plum. The shoots of all kinds of fruit trees from which 
the buds are to be taken must be heathy, and tho more quickly they are 
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inserted the better, aud this is the reason why men accustomed to the work 
have better success than amateurs, as they never mutilate a bud when cutting 


it, and from tho time they cut it until it is inserted is only a matter ot two 
or three seconds. Shoots can bo carried and packed 
in damp moss or other material to prevent them from 
[q drying. While it is desirable to keep them cool and 

y wrapped in something damp, I could not advise put- 

l|U^ ting them in water, as this tends to soften the bark, 

qI and when dried it will be found to be slightly wilted, 

m ■ S which is to be avoided. A competent operator when 

^ * budding always carries his buds wrapped in a piece 

"V ' i of damp bagging, and in cutting the bud off at the 

\ ) K shoot he uses a very sharp budding knife, and severs 

I it from the shoot in one clean cut and with a small 



Rlieo of wood — this he never takes out. Before cutting his bud. ho has made 
in the stock a tee-shaped slit, and the little wood remaining on the bud gives 
it strength enough to ho slipped into its proper place in the stock without 
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having raised the bark, as is necessary when the wood is taken out of the 
bud. This method is mostly adopted in all large nurseries ; and speaking 
from experience, out of 16,000 buds put in citrus stock last year, only 

1 per cent, did not take. It is also 
a suitable way of working deciduous 
trees, and I have found the result 
quite as good. During the last few 
years I have had budded in this 
way over 200,000 trees of different 
varieties of peaches, apples, aj)ri- 
cots, oranges and lemons. 

The process of budding is very 
simple, and cannot be misunder- 
stood on following the illustration. 
A is the shoot of the current year’s 
growth, from which the buds are 
taken for transference to the stock. 
The buds shown in the axils of the 
leaves are the wood buds j fruit buds 
are shown to the right and left of 
the shoot, and double and triple 
buds at its base. I prefer the latter. 
The leaves should be detached close 
to the buds. The bud taken is 
shown in B, reverse side D with 
wood on ; C shows the bud in same 
profile, ready for insertion. Now 
we turn to the stock. Fig. 1 shows 
the cross-cut vertical slit with bark 
slightly raised by the knife when 
making the cross cut, enabling the 
point of the bud to enter easily, 
after which it forces its own way 
down, and in consequence is in quite 
firmly. Fig. II represents the bud 
III shows the bud made secure by tying. From 3 to 6 
ground have been found the most suitable distances for 
working the majority of our trees. 

The best time for budding is in the autumn. In the winter the stock can 
be cut off to within 4 inches of the bud — that is, for deciduous trees. If 
citrus trees, it‘ is best not to cut until growth starts in the spring. Only 
one shoot must be allowed to grow from each bud, and when this has grow r n 
about 8 or 10 inches it must be tied to the stock above the bud. Keep all 
suckers off the stock, and laterals must be kept off of the buds, and as soon 
as the bud is sufficiently strong to support itself, cut the top part of stock 
back to the bud, as show^n on dotted line, Fig. No. IV. This for deciduous 
trees. If citrus they should be kept staked, if growing very rapidly, or they 
are liable to be broken off with winds. 



Fig. iv. 


inserted, and fig. 
inches from the 


Pruning. 

There is a great diversity of opinion about pruning, and I certainly think 
practical experience is necessary to enable a man to become an expert at 
pruning. I have known many men who could go through the whole theory 
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of pruning, but if you put a knife in their hands and asked them to prune 
aja awkwardly grown tree they would not know where to commence. I do 
not say that theory is no good at all, but it is of very little good without 
practice ; and I will now endeavour to present to our readers the methods in 
vogue in California, and which have been adopted in many parts of Victoria 
with the very best results. 

To begin with, pruning must be done systematically and at the proper 
times, as, if neglected, not only will the tree itself deteriorate but the quality 
of the fruit also. 

It is a means to an end, and in performing the operation the system 
adopted must be governed by the character of the tree or plant and the 
object to be attained. This object should in all cases be to produce a well- 
balanced tree, with sufficient strength to carry a full crop of good fruit, and 
with sufficient head to protect both tree and fruit from the effects of sun- 
burn. 

In pruning young fruit trees, the object of the planter is to encourage a 
strong growth of wood, so that the tree may increase in size, with a good 
substantial stem or trunk, and with branches so starting from the tree that 
they will be strong enough to hold a good crop of fruit. The stronger the 
growth the sooner will they make a thrifty and profitable tree. 

Before describing this most important operation, it will be clearer to every- 
one if we begin at the beginning. Assuming that a tree is about to be planted, 
the tree-holes are dug and the trees at hand ready 
for planting. By examining the roots they will be 
found to be more or less cut with the spade and 
bruised in places. These rough cuts and bruises 
will heal more readily if they are cut with a sharp 
knife, and in such a manner that when the tree is 
planted the cut will face downwards. By cutting 
this way new roots, which will form or rather grow 
from the cut will have a tendency to grow in the 
required direction — downward. Care must be 

taken not to plant too deep. Trees should not be 
planted any deeper than they were when in the 
nursery. The roots should be carefully spread, 
and loose damp soil filled in around them to the 
required depth. 

Having planted the tree we have to consider 
that it has lost much of its roots, consequently the 
roots which are left are unable to sufficiently sup- 
port or nourish the growth above ground, for 
which the whole root system was intended. We 
must, therefore, shorten the top in such a way as 
to establish the lost equilibrium, and the planter 
must bear in mind that it is always better to cut 
a newly planted tree back rather severely than to 
leave it with too much top, as by so doing it will 
recover more quickly, and in the end make a much 
better tree. A tree not properly cut back may 
live and grow, but it will probably be years before Cutting buck at Planting, 
it becomes the fine vigorous tree which one 
properly pruned at planting will be. 

we have now come to a much disputed point, namely, what shape will he 
the most suitable to our purpose. Some prefer the high head; but I fear 
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there are only a very few districts where this kind of tree will do well, and 
that would be in deeply sheltered localities, where they were not exposed to 
winds during the bearing season. This being the case it would be very 
undesirable for the orchardist in Australia to prune after this method, as the 
winds are usually very strong at the time the fruit is all on the tree ; hence I 
would strongly recommend the low head or vase shape, and this I might say 
has given every satisfaction in parts of Victoria where I have been. The 
crown of the tree being low it will resist the ravages of high winds better. 
By a low head I mean a head starting from 18 to 22 inches from the ground. 
Some contend that this is too low, and that it entails too much hand-work, 
hut I will endeavour to show bow low heads can be formed that will enable 
the orchardist to cultivate fairly close to the tree. Trees pruned in this way 
have an advantage over the higher crowned trees in that they can he reached 
more easily in pruning, fruit can be more easily gathered, the trunks are 
shaded, thus preventing them from being sunburnt (which latter means a 
stunted tree), and the roots around the tree are also shaded. 

Ilow to obtain a low head . 

To obtain this end the tree should be cut down to the desired height— -I 
prefer 18 inches. In cutting back, care should be taken to do it properly, 
a sharp knife being the best for small trees. Place the knife opposite the 
base of the bud and draw it slantingly upwards, just clearing the upper end 
of the bud. This will not leave dead-wood, and the cut will heal quickly. 

The following sketch will illustrate 
the .distance from the bud at which 
the cut should be made. 

It is injurious to leave too much 
wood above the bud, as it would 
only dry and prevent the healing 
process ; and, on the other hand, it 
the cut is made too close the bud 
would only die. 

Having cut the tree to the desired 
height, allow the top three or four 
buds to grow, care being taken that 
these ehoots start from different 
points along the stem, and at even 
distances. This tends to make a 
stronger tree, and one that will not 
easily split as would bo the case 
were all allowed to start from the 
same point. I have often seen trees which had boen allowed to grow in 
this style, so badly broken that it was found necessary to remove the whole 
top, as the weight of the fruit had split the branches in all directions. 
We should, therefore, select three of the best branches, situated evenly 
around the tree, and 3 or 4 inches from each other. The rest in some cases 
should be rubbed off with the thumb and forefinger, and in other cases, 
where the tree is very much exposed, they may be simply pinched back to 
about 2 or 3 inches, or just sufficient to shade the trunk ana protect it from 
sunburn until the top is sufficiently large to do so. This will tend to 
strengthen the trunk considerably. The growth from the three chosen buds 
has to be carefully watched, and the growth of the most vigorous pinched off, 
thus causing a temporary check, ana allowing the others to grow up to it. 



No. 1- Showing’ out too much above bud. 
No. 2 -Showing cut too close to bud. 

No. 3— Showing perfect cut. 
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However, if they all do well, it is best to let them grow undisturbed. The 
more leaf-growth a tree is allowed to make the healthier and stronger it will 
be. The leaves act as respiratory and digestive organs to plant life, and the 
more we retard their formation, the more we check the growth. At the 


proper pruning time —July or August — the tree 
should be cut back to within 0 or 8 inches of 
the original height at which it was cut, thus 
giving the young tree the thoroughly strong 
foundation upon which so much depends. 

In cultivating around trees, care should always 
be taken to see that no part of the harness is 
allowed to catch on these short limbs and break 
them. A careful hand should always be in 
charge of horses when working around trees 
of any age, as the careless workman can easily 
do more damage in a day than would pay his 
wages for a week. Fruit-growing can only he 
made to pay when it is made a study, and 
economy and attention 1o detail are very im- 
perative. The orchardisfs aim should be to 
work the soil well, making the horse and culti- 
vator do everything that it is possible for them 
to do. 



We now come to the second season’s growth. 
At the end of the three branches which wo 


First Winter Unwin.;. 


have left we select and leave two buds on each branch, rubbing off the 
others with the thumb and forefinger, or pinching them back to within 
2 inches of the branch, and thus helping to 
shade it from the sun. The two selected buds 
should be watched during the summer months, 
handicapping them just the same as we have 
done the three the first season. On no account 
should we allow them to gain t lie upper hand, 
and if growing luxuriantly they should be 
pinched back from two to three times. 

The second pruning . — The growth from the 
two buds on the three branches will have given 
us now six shoots which we have to shorten 
back to about 18 inches of the previous year’s 
cut. Six branches growing at fairly equal dis- 
tances apart have great resisting power against 
winds, and are in such a shape that the horse 
with any ordinary cultivator can get quite close 
to the tree. 

From these six shoots or limbs we allow two 
good buds to grow on each, as in previous 
years, pinching the remaining buds back to 
2 or 3 inches, and the twelve which we have second winter rrunin- 
allowed to grow should be summer pruned 

according to the growth they make. If growing rampantly this may have 
to be done twice. 



We should now have at the end of the third year a strong upright tree, 
well balanced, ready to begin bearing, and one which will stand up and bear 
a erop of good fruit. Never allow any fruit to set the first year; the 
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second year only an odd one or two, to find out if the trees have proved true 
to name, as if they are not they can now be rebudded and will not involve 

much loss, besides budding 
more readily than the third 
season. The third year the 
trees may be allowed to carry 
a fair sprinkling of fruit. If 
a large quantity has set it 
should be well trimmed out, 
so that what is left will be 
more fully developed, of good 
size, and best flavour. For 
the first three years the object 
of the grower must be, not to 
raise fruit, but to produce a 
well-shaped, sturdy, vigorous 
tree. 

The trees which give good 
returns under this system are 
the apricot, peach, nectarine, 
almond, plum, and apple. 

The pear gives better re- 
sults when grown in pyramidal 
form, with a central stem. 

Up to the stage last des- 
cribed the pruning of the 
mentioned trees is alike, but 
from this time onward differ- 
ent methods have to be adop- 
ted. Apricots, almonds, plums, 
and apples bear their fruit on 
spurs mainly. It is therefore 

Third Winter Pruning. the ob J ect of the « powcr 

encourage the growth of fruit 
wood, and in summer pruning 
we have a powerful aid. I would not recommend pruning peach trees in 
summer, as I have proved from personal experience that the less you cut 
this tree in summer the better the tree will do, and a severe winter's pruning 
does not hurt it. 

The orchardist who has an old orchard of badly-shaped trees may say, and 
quite rightly, that these hints are of no value to him. Our aim should be 
to start all orchards properly, and when the trees are old very little severe 
pruning will have to be done to keep the tree in shape. However, to the 
orchardist with the badly-shaped trees I might say that he can, with careful 
pruning, bring them into something like shape by cutting out all cross limbs, 
thinning out and removing all dead or dying growth, and heading in a few 
branches for a year or two ; and if the trees are unhealthy-looking, give a 
dressing of stable or sheep manure — the latter, if obtainable, I much prefer, 
as it gives the trees a healthy colour and is more lasting. 

To prune properly the pruner should have a long-handled pruning shear. 
They can be got in any length from G feet to 15 feet long, and are suitable 
for cutting small outside branches around the tops of the trees. For cutting 
off the thicker branches of the tree a good saw, called u the nest” is one which 
can be highly recommended, being inexpensive and composed of three saws 
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of different sizes, all of which fit into the same handle, and any of which can 
be replaced if brokon. 

A good pair of 9-inch secateurs, a chisel, and a mallet are also necessary, 
the chisel being used to smooth off any cut which it is found necessary to 
make in removing a large branch. All cuts should be painted over with 
either grafting wax, rubber paint, or a mixture of alcohol and shellac. 

Pruning the Apricot. 

This tree, from its infancy until it attains the age of 5 years, is one of the 
varieties which makes the most growth, and requires more pruning than any 
other tree during the summer, as if it does not receive close attention the 
limbs will spread out in every direction, and in consequence will be willowy 
and weak, and these limbs or branches will, when laden w r ith fruit and 
exposed to high winds, be split and torn to such an extent that if the tree 
is not utterly spoilt, it will take at least two years to bring it into anything 
like shape again. Therefore, 1 would recommend most careful attention in 
its pruning — see that it has a strong woody growth in the particular direction 
in which it is needed, a well balanced, symmetrical, low head — the branches 
free from forks, and each branch having a separate hold of the stem. 

All good varieties of apricots will, with proper winter and summer pruning, 
throw out small fruit-spurs from the branches, where it is very desirable to 
have the bulk of the fruit. The tree which has fruit well scattered over the 
different parts can easily carry half as much again as trees bearing fruit at 
the ends of the branches, this latter being the result of neglected pruning 
and forming. I have picked 600 lb. of fruit from a 12-year old tree, and it 
was all of good quality. 

After the trees are 8 years old, they will require very little pruning, as 
they usually bear a crop every year, and in place of growing wood they 
produce fruit. If trees of any variety are bearing only every other year, a 
good plan is to prune them rather severely the winter before you expect 
them to yield the heavy crop, and but very little the winter before they 
produce the light crop. By following this method, you will soon bring the 
trees to bear more evenly one year with another. The apricot bears its fruit 
on 1-year old wood, and spurs 2 or more years old. Occasionally I have 
seen an orchard with all the inside spurs cut off. No greater mistake could 
be made, as these spurs usually bear some of the best fruit, and the grower 
who divests his trees of these is simply robbing himself. If it is found 
necessary— as is sometimes the case— to cut off good-sized limbs, the cuts 
should be trimmed with a chisel and painted over with a mixture of shellac 
and alcohol made to the thickness of paint. This keeps the wood from 
drying and dying back into the stem, and hence it heals more quickly. 

This tree is very often budded on to peach, plum, or almond stock ; but 
my experience in Australia is that it bears very much better when budded 
on its own stock, although I have seen a few trees bear fairly well 'when 
budded on the peach, and in California the apricot did better in the warm 
climate, such as Riverside, when budded on the peach stock, and bore more 
regularly. 

Pruning the Pa i sin Vine. 

The systems adopted for priming the raisin vine vary very much, and no 
two districts appear to pruno exactly the same. Some prefer to loave the 
spurs long, while others prefer them short ; but I think the method generally 
adopted in California, and which is a modified form of the old Spanish 
method, is much the best. 
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The first year the vine is pruned back to a stem 9 or 10 inches high, 
leaving two spurs with one eye on each ; the second year prune back, leaving 
four spurs with one or two eyes on each, these spurs to radiate around the 
top of the stem. The third year prune back again, leaving from five to 
seven spurs, according to the strength of the vine— five being the most 
desirable number unless the vine is exceptionally strong. Always keep the 
new spurs growing out close to the crown, and evenly distributed around it, 
so as to produce a compact and symmetrical crown, and never allow the 
latter to grow straggling, as when once the vine gets out of shape, it is hard 
to get it back, and it will not produce as good a quality of grape. All loose 
bark and dead wood should be removed from the vine whilst pruning. 
Summer pruning should never be resorted to as it; tends to start out a second 
crop of grapes which are not desirable a9 they rob the vine of the strength 
which should belong to the first crop, and all of which strength is required 
in producing a first crop of best quality. 

Table grapes grown on trellised vines should be well cutback every winter, 
leaving three-eyed spurs on them every 18 inches; and to produce the best 
quality of fruit it will be necessary to keep the vine well in hand, not 
allowing it to overbear, which can only end in the fruit beinginferior in size 
and quality. 

Pruning Zitnle Currants. 

These should always be trellised with three wires. The first year only one 
leader should be allowed to grow. This should be trained to the middle wire 
of the trellis, and tied at intervals. The second year the laterals should all 
be pruned off, and the main branch or leader, which lias been trained on the 
middle wire, should have one-third of its length cut off. The third year a 
lateral should be left every foot along the whole length of the matured wood 
of the leader, this lateral being long enough to bend over and tie to tbo 
bottom or underneath wire ; and each succeeding year the vino should receive 
the same treatment, leaving shoots every foot along the leader, and tying 
them down to the lower wire. There is always an eye adjoining the leader 
on each side of the laterals, which starts out and serves lor the fruit-wood 
for the following year. 

In trellising vines which make a luxurious growth, such as zantes, sultanas, 
and others when planted in rich soil, it is advisable to train each alternate 
vine along the middle and top wires, thus giving each a greater distance to 
run. 

The Sultana may be pruned in a similar way with very good results. 

Pruning the Almond. 

This tree does not require much pruning when once it has been formed. 
Some varieties require considerable cleaning out, as the young shoots grow 
so thickly in the centre, causing a net-work of twigs, which is not desirable. 
These for a few years should be removed, but more than this will bo 
unnecessary, excepting where there should bo a broken or dead branch, 
which will have to be removed and cross limbs taken out. Most of the crop 
is grown on the laterals, and these are, as a general rule, quite strong 
enough to bear the heaviest crop imposed upon them. 

Pruning the Fig . 

This tree requires very little pruning after onco it has been started, mor© 
than cutting off all drooping branches. Where the trees are healthy and 
growing well the tendency is to throw out laterals in a downward direction 
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from the main branches. These should be removed, as also any growing too 
straight out at the sides, as when the trees get old they are inclined to 
spread out wide and droop. In forming the head, four main branches are 
usually found sufficient, giving plenty of shade, and at the same time 
admitting the sunlight to properly ripen the fruit. In very hot districts the 
fruit requires to bo well shaded, and even then it is impossible to keep 
some of it from fermenting on hot days. 

Pruning the Plum. 

The general rules for pruning deciduous trees apply to the plum and prune, 
with this exception, that they should not be pruned in the summer ; but the 
first three years should be entirely devoted to forming and growing a well 
shaped and strong tree, which will he able to carry a good quantity of fruit 
without bending or breaking. To accomplish this the tree will have to be 
well cut back and pruned similarly to the peach, except that the top does not 
require to be left quite so open. 

As most plums bear their fruit on 2-ycar old wood we want to encourage 
the growth of fruit-spurs, and this is sometimes accomplished by letting the 
tree go fnr one season without pruning: but this method I do not particularly 
favour, unless the tree will not bear well w ithout it, as it necessitates a heavy 
pruning the following year, which starts out too much new wood. Some 
varieties, however, boar so heavily that it will not be found necessary to 
prune every year. 

Pruning the Pear . 

My experience w ith this tree has been that it does better when pruned and 
allowed to grow' in an upright pyramidal shape, shortening back any long 
growth, and keeping the tree witiiin bounds by cutting the limbs short, so that 
they will be strong enough to carry the weight of the fruit ; and as the fruit is 
inclined to grow' at the end of the limbs, there is always a danger of breaking 
if allowed to grow too long and slender. However, there are some varieties 
of a drooping nature, ami these should be started with a fairly high head — 
say 30 inches from the ground, and the leading branch or trunk staked 
for a year or two, or until strong enough to support its branches without 
bending over. 

The pear will require to bo kept thinned out. every winter, and cross 
branches taken out ; and 1 would recommend, where it does not set well, to 
try pruning while the tree is in bloom, as 1 havo noticed in some of our 
warmer districts that although the trees may bloom well, but few T pears set. 
Root-pruning for such cases would be advantageous. 

Pruning the Peach an I Xectarine. 

These trees give the best results when formed with low heads, and as they 
make very strong growth they require very hard pruning for the first four 
or five years. The first year they should be cut back to three short limbs 
without any laterals being left on, and for the second and third years they 
will have to bo kept w’cll in hand, thus necessitating very heavy winter 
pruning, keeping the centre fairly open, and not allow ing the tree to get too 
thick, as when too much wood is left they will not bear well, the buds never 
properly developing. I have found that the trees which have paid best in 
the end are those which have not been allowed to bear any fruit (except, 
may be, for the purpose of ascertaining whether trees arc true to name) 
until after the third year, the first three years to be devoted to forming and 
developing the trees, which, if planted in suitable soil and of proper kinds, 
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will yield a good return the fourth year. Over-cropping must be strictly 
avoided by a judicious thinning when the fruit is well set and swelling. 
Leave the most promising from four to six inches apart if small, and twice 
that distance if large. 

At the end of July or thereabouts we commence pruning. This consists 
of shortening in or cutting off half of the last year’s growth all over the 
tree, and cutting out any sickly small wood that did not mature, and only 
leaving the strongest shoots. All strong growing limbs should be shortened 
to a uniform length, so as not to destroy the balance of the head. By 
reducing the young wood one half we reduce the coming crop one half, as 
the peach and nectarine always bear their fruit on 1-year old wood ; thus 
the remaining half will be of better size and of more commercial value. 
These trees require regular pruning every year during their lifetime. How- 
ever, when once a tree is 5 years old and upwards it does not take long to 
prune it, and when the operator has become accustomed to the work it is 
surprising the number of trees a man can get over in a day. 

By removing enfeebled parts and encouraging fruitful wood a standard 
peach or nectarine will continue to bear large crops of excellent fruit for 
many years. 

Just a word here to the intending planter as to kind. While the nursery- 
man has hundreds of different varieties of peach trees, I think one could 
easily count on his fingers the best commercial kinds he has ; and I strongly 
advise buying only such kinds as are good for canning, drying and 
dessert. There are not many varieties which combine all these qualities ; but 
by all means don’t buy rubbish, and that is what half the varieties grown 
really are. 

Pruning the Orange . 

The orange-tree usually has its head started in the nursery from 20 to 30 
inches high ; but this is of little use, as when the trees are removed from the 
nursery, and taken to where they are to be planted out in orchard form, most 
of the top, if not the whole, is removed, so as to enable the tree to more 
quickly recover from the shock it receives in having its roots cut. After 
planting it is always advisable to shade the stem until the branches start 
growing at the top and leaves on the stem, neither of which should be 
removed for a while. I have found it advisable in this country to allow 
cveiything to grow the first year after planting. The second year take off 
the bottom shoots as high up as from 1 foot to 15 inches from the ground, 
and the third year form your tree by starting the head or crown about 24 
inches from the ground. Even now, very little pruning is required, as the 
larger the top the more vigorous the root-system will be, and better able to 
start the tree out quickly when pruned. It is never advisable to prune a 
citrus tree during the winter, as it exposes it to the cold winds and some- 
times frosts, both of which are very injurious to its growth and tend to stunt 
it. Always try to prune just before a growth, and if any rough cuts are 
made, trim them off smoothly with the chisel, and paint them with rubber 
paint or shellac and alcohol mixed to form a paint, and apply with a brush. 
My experience has been that the orange-tree will not thrive in this country 
under the same treatment as in California. There, we went in for high*»heftded 
trees, and it answered very well, as in California we get very few high winds 
in summer time, whilst in warmer districts in Australia seldom a fortnight 
passes without one or two hot dry w inds, which not only scorch the trunk of 
the tree if exposed, but also, in sandy districts, blow the sand against the 
trunk, and thus damage it. 
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When once we have got a well balanced tree with branches evenly dis- 
tributed around it, and it has started to bear, it is advisable lo clean out any 
rubbish or small branches in the centre of the tree so that the air may get in 
and have a free circulation. It is then more easy to keep it free from scale, 
and when necessary to spray, the work can be done more effectually by 
enabling the person to get at the inside. If possible, prune just before the 
first growth in the spring. When the tree has attained any size — say about 
the fourth year — any laterals projecting out on the sides or top may be cut 
off so as to keep the tree evenly balanced and fairly compact. 

The fruit-buds always come on the new growth, and by keeping the tree 
in a healthy growing condition by an occasional dressing of manure (stable 
or sheep well-rotted are preferable), it will ensure a fairly good crop of fruit 
every year. 

Pruning the Lemon. 

Pruning the lemon is very similar to pruning the orange, and they 
require the same treatment when planted, allowing the trunk to be well 
shaded without any pruning the first year, and forming the top after the 
second or third year ; but as it grows more rapidly than the orange it 
will require more severe pruning. Therefore, all straggling growth will 
have to be cut back every year, and the tree thinned out, arranging the 
branches so that they will not be too close together. Cutting back the 
limbs in this way will so strengthen them that they will be able to hold a 
good crop of fruit. When the trees are kept properly pruned, they will 
throw out numerous short laterals, and the fruit will be borne more in the 
centre of the tree, so that there is little or no danger of the limbs breaking 
with the weight of the fruit. The best lemons are found all round the centre 
and bottom of the tree, where the wind does not have a chance to blow 7 them 
around and damage them by rubbing against branches and thorns, as is 
the case with trees which are allowed to go unpruned. If it should be found 
necessary to remove a large limb, see that the wound is properly trimmed 
with the chisel, and painted w ith shellac and alcohol, and only prune when 
the tree is in a growing condition, as then wounds are quickly healed over 
without having time to dry out and damage the tree or limb with decay. 

Pruning the Apple. 

This fruit-tree while young should be formed in the manner set forth in 
my opening remarks on pruning, although many prefer starting it a little 
higher than the peach or apricot-say, 2 feet, in this case it is well to see 
that the limbs are started from the stem of the tree at different points, and 
at distances of not less than G inches apart, and radiating around the stem. 
This will give each branch a firm hold of the trunk, thus laying a good 
foundation for the future largo tree. As it throws out fruit-spurs which are 
scattered well over the tree, it is well, more especially while the tree is 
young and growing thriftily, to pinch back the young growth several times 
during the summer. This will tend to make these branches throw' out spurs 
or fruit- wood, in place of forming too many useless branches, which only have 
to be cut off during the winter pruning. I would, however, impress on all 
orchardists that the secret of fruitfulness is not to be found in fancy systems 
of pruning, but by keeping the heads properly thinned out, and by at first 
getting a good foundation of roots of the proper kind, which are not subject 
to all diseases, together with a well-shaped head. After once the tree has 
been properly formed, and w hen it begins to bear regular crops, very little 
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pruning is required, except the usual winter cleaning out of dead and worth- 
less wood, and the removal of such as may interfere with others, or too 
greatly crowd up the head of the tree. 

An apple-tree is much the same as other trees, and if allowed to grow at 
its own sweet will, will bear a heavy crop one year and very little the next. 
To prevent this the orchardist should thin out very nearly half the fruft 
while young the heavy year, and if any extra pruning is required, always do it 
the winter before the heavy yield is expected. This will tend to relieve the 
tree of some of its buds, and help develop a supply for the following year. 
As close pruning in winter induces growth, judicious summer pruning causes 
the true to throw out spurs and blossom wood; root-pruning arrests grow r th 
and promotes fruitfulness, and thinning crowded spurs and blossom buds, 
favours a good set of fruit. 

Care must be taken not to prune apple-trees too much in very warm 
districts, as it has been found that, after they are once shaped, they bear 
better by not being severely pruned. I refer more particularly to districts 
in the interior. 

If we wish our trees to grow and bear well, they should receive the best 
attention, and this includes not only good cultivation and pruning, but when 
bearing crops of apples they must have manure to enable them to yield good 
crops of best quality of fruit. Manures rich in potash, soda, and phos- 
phoric acid are what they require the most of. They must also ho kept 
clear of all fungus or insect diseases. This will require sprayings with 
different solutions to rneef the different requirements. 

Pruning the Cherry. 

Head low in, as with other trees during the first few years. The best 
time for pruning is in the summer, as then there is less liability of the tree 
gumming. It bears from spurs chiefly, and care must be taken not to rub 
any of these off. Shelter the trunk as much as possible by allowing the 
lower buds to grow along it, but pinch these back when they have made a 
few inches growth. The cherry is not a very long-lived tree, but in favour- 
able soils it generally lives from thirty to forty years if kept in a healthy 
state and free from insects. 

Pruning the Persimmon or Japanese Pate Plum. 

The date plum is peculiar to China and Japan, and is highly esteemed 
for its fruit in both these countries, where it is grown extensively. 

Young frees should bo started with low heads similar to the plum and 
pruned the same as the latter, except that it may have a light summer 
pruning in cases where it is inclined to make a luxuriant growth. Older 
trees must have their growth regulated according to their requirements, and 
as the fruit is chiefly produced on 1-year old wood, it is well to thin out 
and shorten back every wunter. Good cultivation w ith liberal manuring 
will, in warm districts, ensure good crops. This tree is propagated in the 
same way as any deciduous tree by first raising seedlings, and then budding 
or grafting at the proper times. 

Pruning the Paspherry , Gooseberry , and Currant . 

The raspberry requires one pruning in every year, to be given early in the 
spring. To perform this, examine the stools, and leave the strongest shoots 
or suckers— from three to five on each stool. Cut aw ay all the old wood and 
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remaining suckers. The remaining shoots should have a foot taken off the 
ends of each, and if very long remove at least one- third. It is a good plan, 
as soon as the old shoot has finished fruiting, to cut it away, so as to give the 
new cane a better chance to ripen. Give them plenty of manure and they 
will repay you well in fruit. 

The gooseberry requires an annual pruning. If growing at all well, fully 
one-half of the wood, both young and old, should be cut away, as it is 
impossible to produce good berries without thoroughly thinning out the 
branches. Fruit is always grown on young wood, so that it is advisable to 
leave this in preference to the old. The head should be sufficiently thinned 
out to admit light and air freely. 

The currant should be grown in a tree shape, the first shoots leaving the 
main stem about 8 inches from the ground. The treatment is of the 
simplest kind, thinning out the superfluous wood every spring being all 
that is required. 

[ 1 am indebted to previous numbers of the Agricultural Gazette and John 
AV right’s Fruit-Growers' Guide, x ol. I., for some of the diagrams used for 
purposes of illustration. — W.J.A.] 
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Pruning the Vine. 


M. BLUNNO, 
Vitioultural Expert. 


By pruning the vine the grower is enabled to bend it to his industrial pur- 
pose ; to secure for the next vintage a crop of grapes satisfactory as to 
quantity a*nd quality of juice; and to balance the strength of the growth 
with the fertility — whether natural or artificial— of the soil, with the age 
of the vineyard, and with the climate and conditions of the district, so as 
to not exhaust the vigour of the plant, but to secure instead a good crop for 
as many years as possible. 

The skilful grower, by training and shaping the stem and the rods of 
the vine, is able to control to some extent its physiological functions, i e., 
to prevent the rush of the sap in the too vigorous varieties, and in very 
rich soils, which leads to a growth of leaves and wood and to the abortion of 
many flow r ers, and can turn this vigour to a more profitable account by 
checking, in some degree, the course of the sap, whence a better elaboration 
of the nourishing materials will be the result, to the advantage of the crop. 

By growing the vine-stem higher than usual, the vigneron may be able to 
avoid to some extent the effect of late frosts where this hydrometeor often 
occurs ; by keeping the preserved canes more close, and by fastening the 
shoots at the time of the summer pruning, grapes can be protected from the 
scorching sun in very hot climates, or may hasten the ripening and secure its 
completion by exposing them to its beneficial effects in cool or cold districts. 
In the latter case more ventilation is also allowed if the country is rather 
rainy, so keeping a drier surrounding air, which prevents the attack of 
several fungoid diseases; a more active transpiration of the leaves is fulfilled, 
so getting a more concentrated and rich sap, and preventing the tissues from 
remaining too soft, and so not attaining a complete Bummering. 

Whatever the system of pruning the vine may be, it should be based on 
the following general principles, which the vigneron should bear in mind like 
a creed from the moment he takes bis secateur and Baw to commence the 
work. 

1st. The quantity of the crop is constantly in inverse proportion to that 
of the wooden development of the vine, i.e., the more the wood the less 
the crop, and vice versa , 

2nd. For every single reserved cane, the stronger and bigger sized it is, 
the less will be its tendency to bear fruits. Canes of average thickness are 
the most fruitful. 

3rd. The vertical position of any spur or rod is very much favourable to 
a large wooden growth and leaves, the inclined or horizontal disposing 
the buds to give fertile shoots ; therefore any disposition or arrangement 


* The matter of this article formed the subject of a lecture delivered at Albury and 
Corowa on 20th and 27th April last.— M. 13. 
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directed to check the course of the sap is always the best to secure the pro- 
duction of bearing wood, so that bowing and bending down the reserved long 
rods is a very wise manner to trim the vine. Any wound, scar, knot, tie, or 
grips on the stem or canes of a very vigorous vine, by preventing the rush 
of the sap, and by somewhat weakening the plants, are propitious to give a 
fair advantage to the crop on the wooden growth. 

Beside this the vigneron must remember that suckers, say the canes 
coming from the wood more than 
one year old, will not, as a rule, 
bear shoots with grapes, so that 
they are always to be cut off except 
when one or more new branches 
are wanted to give the vine- stem 
a proper shape, and equalise the 
growth on each side of it. In this 
instance a sucker is even sought 
and assisted to grow. When one 
or two of them are lowly placed 
they may be kept in order to lower 
the vine-stem which after several 
years since the planting may have 
attained a height not suitable to 
the adopted system of training the 
vines. 

When the second year has elapsed 
the new arms grown out of the 
suckers will bear fruit, the old branches of the stem above the latter are 
taken away, so the plants are not only reduced to a normal height, but even 
renewed and strengthened owing to the suppressed old and wearied material 
(Fig.l). 

Time for Pruning. 

In no branch of agriculture can any suggestion be taken as absolute. 
Variations of climate, season, soil, and influences that cannot be foreseen, 
make it impossible to lay down a definite routine of operations according to 
the calendar at hand. Every operation must be performed with due regard 
to all the surrounding circumstances, and acute observation is absolutely 
essential. It is this dependence upon intuition and experimentation accord- 
ing to the variability of things that makes agriculture so difficult a subject. 
So far as pruning is concerned, under a routine it might be specified that 
the work should fall on such a month in one district and such a month in 
another place, but in actual practice so many allowances and departures 
would have to be made that the rule would be reduced to but a few 
instances. 

In those climates and soils where vineyards grow very strong, and have a 
plethoric wooden development, mostly, it the vines are young, the pruning 
should be delayed till the sap starts to move and buds swell, whereas in this 
case we want to get rid of an excess of humour, which leads to the incon- 
venience of a scarce crop in favour of the wood and foliage. By pruning 
later the canes which are cut off bring with them and take away that part 
of sap which ran into them since the vegetative movement began*. 

If the vineyard, owing to its exposure, is subject to late frosts, the late 
pruning may often save the vines from this injury, because it makes the buds 
shoot with a delay sometimes of a week or ten days, especially the lower eyes 
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which mostly are to bo reserved. These being still close when the frost 
would fall, are not affected by the freezing temperature. 

For old vines in poor or very dry soil the pruning should be earlier, so as 
to avoid an abundant bleeding, which would make the plants weaker. 



How to cut Caues and Branches. 

Very little attention is paid, as a rule, to this particular of the pruning of 
the vine, and I deem it advisable to give a few hints concerning it, to save 
several inconveniences which may follow through their neglect. 

A rod should be always cut on the knot actually above the upper eye to 
be reserved. If you split a cane you see that the pith is interrupted by a 

diaphragm of hard and ligneous tissue in corre- 
spondence to each knot. It is iust on this 
diaphragm that the cut should be made, so 
that protection may be afforded to the spongy 
tissue which the pith is made of (Fig. 2). 

1 know myself that this system of trim- 
ming would not give a nice appearance to the 
vine, on account of these stumps bo being left 
over the last eye of the spurs ; however, it is 
the best method. A t all events you may cut the 
interknot just on its middle for those varieties 
with long # merithals, and a little higher for 
those which have them short. 

The very common system of cutting just close 
to the eye is to be condemned, for the wood dries 
up to the distance of a 
few lines below the cut 
and the eye may be 
destroyed, or, at least, 
injured. Moreover, the 
cut should be made 
sloping, and the inclina- 
tion on the opposite side 
of the position of the 
eyes, so that if the spur 
is vertically situated the 
flow of the sap may not 
injure them (rig. 3). , 

Any branches of old 
wood to be shortened or 
removed at all should 

be always cut close to the insertion, and always 
with a sloping cut, so as to hasten the healing 
un of the wound. For all large cuts it is 
advisable to use grafting wax for protection 
against the action of the air, but the treat- 
ment of the wound with a fungicidef solution would serve bettor and be moro 
speedy. 

It is evident to the slightest observation how many vines last much less 
time on account of a sort of dry cancer which the cuts not healed are subject 

Merithal syn. interknot. + See note next page* 
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Showing Hi*' sloping 
cut with inclination oppo- 
site to position of eye. 


Fig. 2.— Lme showing cut through 
ligneous diuphragni. 
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to, the cancer working below and invading a good part of the stem. To 
these neglected large cuts may be accounted the spreading of two vine 
diseases — the malnero and the rogna (French hrttssin ?) — which most likely 
are due to bacteria that find an easier way of invasion through any lesion or 
unprotected tissues. 

All the germs of putrefaction floating in the surrounding air, or living in 
the soil, find a very suitable liquid to live in in the sap bleeding from the 
large wounds, and then attack also the healthy tissues afterwards. 

There is a very speedy w ay to prevent the penetration of these germs by 
applying to the wound the same solution as suggested for the w inter dressing 
against the anthracnose* as soon as the cut is made. 


Short or Long Pruning. 

This is a vital argument intimately connected with the economical success 
of the vine-growing, and vigncrons are so alive to the importance of it that 1 
am often asked about tin's subject. Hut before going into the matter 1 would 
request you to follow me in a short digression of nomenclature, and some oilier 
go 1 1 era 1 inf o nnat ion . 

For short pruning we shall intend a system of cutting the rods to be 
reserved on the vine, from one to three or four eyes, beyond that the method 
begins to be of long pruning. The stumps of one-year-old 
cane cut back to two eyes are generally called spurs. When 
they are associated with rods of six t«» eight or nine eyes, 
then a mixed pruning will ensue. 

Again, spurs in the system of short pruning play at the 
same time both the parts of giving fruits for the current 
season ar.d wood for the next. In the case of pure long 

pruning one or two 
spurs are at times 
left, but while the 
production of the 
grapes is entrusted 
totherods left long, 
tiie spurs are in- 
stead meant to give* 
only the wood for 
the pruning of the 
next season, so that 
we do not look 
whet her these spurs 
are more or less 
well placed to bear 

many fruits, but we care more for their position on the stem being such as 
to supply us with good shoots strong and well implanted so as to become at 
the end of the season well summered canes for the pruning of the next year. 
Still, you can induce a simplo bud to fill the part of spur. Suppose* that 



Fiif ♦, 


° Concentrated solution of sulphate of iron : — 

Sulphate of iron (green copperas), 5 lb. 

Sulphuric acid (oil of vitriol), £ pint. 

Warm water, 1 gallon. 

To avoid the spurting of the acid over the face and hands of the operator in preparing 
the solution, the suphurir acid should first be poured over the sulphate of iron, and after- 
wards warm w ater added. 
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when stretching the long cane along the wire you make the fold a little above 
the first or second bud, and give to those interknots, upon which these buds 
are placed, a vertical position, you will find that owing to their position being 
just on the direction of the flush of the sap, the same will develop in strong 
shoots, which, as a rule, will not bear fruit, or very little, but will become 
very strong canes of replacement for the next year, whilst the eyes placed 
on that part of the rod in a horizontal position, because of the sap checked at 
the fold, will develop in shoots not so strong, but will give plenty of grapes 
in compensation. (See Fig. 4, right hand cane.) 

The unsuitability of tbe short pruning for some kinds of vines is well- 
known, as for instance the currants, hil© some others do well enough. The 
higher percentage of sugar in the must of short pruned vines is commonly 
admitted. But here there is hidden a question of vitieultural economy 
that I wish to make plain. Some varieties without being unadapted to a 
short cut would pay far better, in my opinion, if pruned longer. The 
adoption of the long pruning for the Shiraz has proved a success also in 
these colonies, and I am sure it will be the same for some other grapes — for the 
Malbeck, to give one instance. As far as the Cabernet is concerned you 
know that to get a crop you must give it a long cut. 



One objection might be raised from the part of those who believe only in 
musts with the highest specilic gravity. A long pruning will give as a rule 
a heavier crop, but sometimes with a percentage of sugar a little lower, and 
a higher degree of fixed acidity. Well, from the point of view of a good 
and complete fermentation a too high specific gravity is other than a 
blessing ; moreover these probable differences are very often most trifling. 

I know that many of you go for those red full-Dodied wines which in 
Australia are called Burgundy, and you think perhaps that the heavier crop 
may weaken the must to such an extent that the making of the above- 
mentioned kind would be no more possible. It is not so; you can make it all 
the same, one degree of sugar less will not change the type. 

There is at present in the European wine districts a very favourable 
movement for transforming the old classic gooseberry-bush system of pruning 
into that cither of the horizontal cordon on single arm with spurs, or 
any other method which would allow of one, two, or more long canes being 
left to each vine, the aim being to increase the quantity of the crop With- 
out prejudicing the quality. Now, more than ever, the European vignerons 
feel the imperative necessity of having the wine at the lowest cost 
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price, to stand the competition which every day is becoming keener on the 
markets of the Continent, owing to viticulture holding a foot in other 
countries, which not only have ceased to bo importers but threaten to become 
exporters of wine. Moreover the increased expenses for combating the 
different new diseases affecting the vines must find a refund of money in the 
increased yield through a more rational system of cultivation. 



In Australia, one of the drawbacks to a more popular consumption of 
wine is that this beverage is found too dear. If we could produce the same 
classes of wine at a lower and popular price, it would attract more consumers, 
and pay the vignerons and the wine merchants far better. 



Fi#. 7.— Sytftom of Catcuavo, modified t'iuyot. 


The wine should cease to bo considered a luxury and become, I would say, 
more democratic, without of course excluding some brands made in privileged 
conditions for that class of people who may indulge themselves with high- 
class and high-priced wines. 

Selection of the proper kind of grapes, of soil, rational pruning, and other 
cares of cultivation, and a right making, are the factors of the complex 
problem. 
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To show you what difference can be made in the yield by a good method 
of pruning,! shall quote from some large experiments carried out indifferent 
places on the Continent, at one of which I was a personal witness and actor. 

It is needless to add that the experiments have been protracted for a 
length of years, and always conducted under the most reliable conditions. 

Four systems were put to trial, viz : — 

1. The common gooseberry-bush method. 

2. The Guyot pruning, which consists of a rod with 6-7-8 eyes, stretched 

in a horizontal position, and a spur with two eyes to give the 
necessary canes for the pruning of the next year. (Fig. 5.) 

3. Horizontal cordons on a single arm with spurs. (Fig. 6.) 

4. The system of Cazenave-Guyot, consisting of a single horizontal 

cordon, on which are implanted spurs of two eyes associated with 
canes of 6 to 7 eyes. (Fig. 7.) 

The average number of eyes left was equal through all the systems in 
experiment, the soil quite the same throughout all the plot, say, loose, deep, 
fresh, and fertile, the same attention as to cultivation was paid, <fcc., so the 
only difference consisted in the training of the vine. 

The kinds of grape first tried were the Cabernet and the Sirah (synonym 
of Shiraz) ; the following having been respectively the quantity of the crop 
per acre, its strength in saccharine matter, and the fixed acidify : — 

Sirah. 



quantity of crop. 

Percentage of Mi<ar. 

Percentage of fixed acidity. 

],I 

'Vstcm, 2,130 kilos.* 

19 42 

1 *053 

2; .1 

3,333 „ 

18*88 

1 *057 

:h<) 

„ 4,780 „ 

19*42 

1*020 

4th 

,, 0,080 

19*08 

1 046 



Catn.nf. t. 


1. t 

'V.stem, 2,330 kilos. 

18*58 

1*012 

2m! 

3,221 „ 

18*38 

1 *027 

O t ' 1 

„ 4,700 „ 

18*88 

1*020 

411; 

„ 6,8.11 „ 

17*10 

1 012 


* A kilo - a little over 3f> ox. avoir. 


The percentage of sugar does not compare favourably w ith that we have 
here, but remember that these experiments have been carried out in a place 
where the musts, as a rule, never attain a higher standard than 21 to 22 
per cent., owing to the climate of the district, which is rather cool and rainy. 
Therefore, the figures given do not lose their meaning when the question is 
regarded from a general standpoint. What really is of interest to us is the 
very trifling difference amongst the four systems for both the percentage of 
sugar ai d fixed acidity. For the Cabernet only, as you see, there is a differ- 
ence of 1 7s per cent, of sugar between the third and fourth systems in favour 
of the former. The crops in the four systems adopted are in the same pro- 
portion than the numbers 1: 167: 2 25: 3 for the Sirah, and as 1: 138: 2*01: 
3 for the Cabernet. 

Perhaps you may argue on the point that both these kinds of grapes have 
a preference for the long pruning, and the said preference would account for 
the larger crop. Then 1 call your attention to the fact that even with the 
third system, namely, of the horizontal cordon with spurs, the yield is more 
than twice than that got from the gooseberry. bush training, and you know 
that the horizontal cordon with spurs is to be considered as short pruning* 

Beside this I may quote from experiments which concern kinds of grapt) 
that in their districts of origin are indifferently pruned short or longhand tua 
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ctops stand respectively like the numbers 1: 1'62 : 2*83: 4*12, as you may 
calculate by yourself with the figures given in the following plans of 
M. Carlucci : — 


Kiiult) of grape. 

Gooseberry-bush 

HVHtein. 

1 

Ciuvot Rvstetn. J 
2* 

Cord o np. ; 

3 

Cazenave-Guyot 

aysteui. 

4 

Mai beck 

1470 

2*575 

i 

3*600 1 

0*5) 

Meunier 

0*433 

0*380 

1*200 

1 *25 J 

Merlot 

...i 1*300 

2*500 

3*750 

5.5 ) 

White Pinot 

0430 

0*933 j 

2*750 

2*850 

Orey Pi not 

...! 0-930 

1 *550 1 

2*930 

2*1'00 

Muscatel le 

. ' 1-400 

1 *675 j 

3*850 i 


White CJanmy 

...1 0700 

1*500 ! 

1 *500 f 

4*025 

White Traminer 

...1 0000 

0*400 

1 *325 

3 000 

Riesling 

...! 0730 

1 *430 1 

20*25 

3 250 

Italic Riesling... 

...! 1020 

1 733 j 

2 655 

3t50 

Average, per vine 

..J 0-903 

1 467 

2*558 

3 725 

Proportion 

1-00 ; 

1*62 

2 S3 j 

4 12 


I am following with great interest the corresnondenceof French vi onerous 
to the Editor of the Rerue dr Viticulture, which put the question of prun- 
ing before them, to know’ from those who have tried what was their 
experience with the different systems. It is plain that the answers are very 
disparate, which is accounted for through the quite different conditions of 
all of them ; but I see that the system of horizontal cordons in many places 
is gaining new partisans every day, and notwithstanding this method is to 
be considered, as 1 have said, a short pruning, it has such an advantage on 



Far. S. - lV»uMe Gtiyot. 

the common goosebeery-bush fashion as to give more than twice the crop, 
and still keep quite the same standard of the saccharine strength. It seems 
the vine, when shaped in horizontal cordon, is more favourably disposed to 
give plenty of fruits. 

Por the climate of the southern vine-growing districts, where the rain is 
so scarce, I discard the fourth system, viz , the Cazenave-Guyot. as it 
requires the possibility in the vine of a too vigorous growth, which, as a 
rule, is impossible in very dry soils, 

The cordons themselves are more suitable in districts where the vine can 
find enough moisture for bringing to ripeness the larger crop, and securing 



m 


Pruning the Vine. 


at the same time good canes for the pruning of the next year, and if any o£ 
you are going to try them, I would suggest to go for simple cordon®, say, 
not with double arms (Fig. 9), so as not to push and force the vigor of the 
plants, because after few very good vintages he would complain of an ever 
decreasing yield, owing to the exhaustion of the vines. Deeper and more 
frequent working of the soil and proper manures should help the vineyard 
to continue its generosity for many years. 



Fij?. 9.— Bilateral, Horizontal fVrikm. 


Then comes the G-uyot system, which, you know, consists of a long rod with 
six to eight buds, the rod being renewed every year through the canes coming 
from a spur left for this purpose. The yield is generally considered with respect 
to that of the gooseberry-bush fashion in the average proportion of 1 *5 to 1. 

The said system is not so exhausting 
as cor ^ 0118 ai, d the Cazenave’s, 
f 80 neet * lljanur<?8 not, so felt 

jf \ ns in those two cases. But if you 

f V| adopt the so-called double-Guyot 

\ a i* method (Fig. 8), as you will have 

jf J an increase of the crop on that of 

the simple Gruyot, more frequent 
labour is needed, and from time to 
ja jar time, say, every two or three yearn, 

you should give back to the soil 
what the heavier crop has taken 

idj y away, and also restore to the vines 

what is taken from them by a more 
^ abundant fructification. 

P . n . . . . t , , Bear in mind that I do not m+ 

Fijtr. 10.— Goowilh^rry tmsdi, with lom< rod i j i , • , - 

called in some diKincu of f rmceHfnhc dude deep working and, from time 

or rifMcvin, and in Sicily Sca.uutu^ to time, proper manuring for the 

vines pruned on the gooseberry-bodh 
system, especially when to the spurs is associated along rod (Fig. 10) ; I mean 
to say that attention to the land, and the refund to the soil of the nourishing 
elements taken away by the vines, must be more for the vineyards t mims S 
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on the system of pruning, which cause the vines to be more heavy bearers. 
It is only a question of proportion. 

When a long cane is left with the spurs on a vine trained on gooseberry- 
bush fashion of very strong wooden growth, care should be taken every year, 
at the time of pruning, not to leave this long cane always on the same 
branch, but a new arm should bo charged to support it. This is necessary 
in order to equalise growth on all sides of the vine, which would otherwise 
become contorted. 

From w r hatyou see of the systems of horizontal cordons, Cazenave- Guyot, 
and simple Guyot, there is the necessity of a special fitting of stakes, and 
of two wires stretched along the rows, which, beside the increase of the 
expense for the outlet, is also the cause that the vineyard cannot be ploughed 
across, requiring, therefore, more hand-labour to w'ork those strips of ground 
left along every row. This is somewhat a drawback of the above-mentioned 
systems, but all having been calculated they have resulted more payable than 
tne gooseberry-bush method. For me, I am not in doubt in stating that in 
the southern districts the Guyot system, either simple or double, would be 
found very advantageous; also the horizontal cordons would prove very 
profitable, especially in land with subsoil capable to retain the moisture, 
that is essentially necessary in all systems, which causes the vines of a 
stronger growth, and in any system some moisture is more essentially, the 
more the shoots grow removed from the main stem. 

Now r to conclude: I would again impress the necessity of studying the 
different questions of viticultural economy, in which resides the future of 
this voung colonial industry, and the pruning is one of the more complex 
problems. Do not get simply satisfied with the notion that both climate 
and soils of a very large zone in Australia are very suitable to grow the vine, 
and make wines very good too. There is no mistake about that. For the 
suitability of the soil and of the climate you do not deserve any merit, for 
they are natural factors; the merit deserved by you will start where you 
begin to show how you can take the best advantage and the best profit from 
these natural conditions. 


[I am iudebted to M. Focx's Cours <ie Viticulture for figures 2. 3, and 10.] 



410 


The Fruit-maggot Fig. 


The Fruit-maggot Fiy. 

* ( Tephritis Tryoni, n. sp.) 


W. W. FK03GATT, 

Government Entomologist. 

The fruit-maggot fly bids fair to become one of the most destructive pests 
that the fruit-growers of New South Wales will havoto deal with, for during 
the present season it has appeared in all parts of tho country, increasing with 
sucn rapidity that in many of the northern districts all the late fruit has been 
destroyed. 

As these flies breed all through the season, where they appeared early the 
first flies infected the first peaches and apricots, the maggots from these pro- 
ducing a second brood of flies, ready to attack the late peaches, apples, 
quinces, <fcc., while a third generation are now feeding upon the guavas and 
persimmons. At the lnverell show last month Mr. Stephenson called atten- 
tion to the state of the apples in that district, and stated that he had not 
Been a sound one in the p’ace. Through his report a number of samples 
were forwarded to the Entomological Branch, where thev are now under 
observation, and it is thought the following notes may be of interest to 
fruitgrowers. 

The first maggoty fruit received this season was forwarded by Mr. T. T. 
Wingfield, of Tenterfield, early in February, from which were bred about a 
dozen of these flies towards the end of the month. On the 9th April some late 
peaches, swarming with well-developed maggots, were sent in by Mr. J. Hollier 
from Penrith, while about Gosfordthey have been reported as doing a great 
deal of damage during the last three months. 

Mr. McKeown, manager of the Wollongbnr Experiment Farm, on the 
Richmond River, informs me that for the first time they attacked all the 
early fruit in that district this season, and the last brood of maggots are now 
finishing up the last of his guavas and persimmons. In other years pre- 
viously they had never appeared till late in the season, and the early fruit 
escaped their attacks. 

The flies were noticed by me on the 17th of May, during my late visit to 
the Wollongbar farm, on every orange-tree that bore fruit, and several just 
changing colour were found to be punctured by the flies, and contained 
maggots between the rind and pulp ot the fruit. Several of these flies were 
captured, and appear to be a darker variety than those bred in the office. 

General Appearance of Fruit Attacked. 

When the eggs are deposited in the fruit before it is ripe, which is often 
the case (the time chosen seeming to be just when the fruit is changing 
colour), it shows very slight outward evidence of disease, but when ripening 

# I propose the specific name of Tryoni for this fly, as Mr. Henry Tryon, who has done 
so much in connection with it, but has never given it specific rank, informs me that the 
fly is of an undertermined species. 
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shows darker spots where the skin has been pierced by the ovipositor of the 
flies. As the newly-hatched maggots begin to feed they gnaw irregular 
passages towards the centre of the fruit, and in the case of apples, quinces, 
and other core-fruit soon reduce that portion surrounding the core into a 
rotten mass, which, when opened out, is seen to contain a number of pale- 
coloured maggots. In the case of peaches, apricots, and Btone-fruit, though, 
the maggots food inwards, the whole of the side first attacked soon begins to 
decay. 

The maggots are semi-transparent when about a quarter grown, with the 
head portion slender, the body thickening tow'ards the extremity, and sharply 
rounded at the tip. With an ordinary lens they can be easily identified from 
codling moth or any other fruit grub by the general elongated form, the two 
curious black books at the mouth, and a pair of cephalic spiracle*, tinged 
with yellow at the opening at the back of the head, which stand out very 
distinctly. Their mode of progression is bv crawling, but though without 
legs, xvhen placed upon a smooth surface, by arching up their backs and 
drawing the tip of the body down to the head, they can, with a sudden jerk, 
jump a considerable distance in a similar manner to the jumpers in cheese. 

They live in the fruit until it is perfectly putrid, and when full-grown are 
of a dull yellow' colour, measuring about half an inch in length. At this 
stage they crawl out of the fruit and bury themselves in the earth just 
beneath the surface, and transform into elongate oval brown pupa*, enclosed 
in a brown hard shell, like those of the house fly so common in stables. 

The jlies vary somewhat in size in the sexes, the female fly, a* is often 
the case in insects, being considerably larger than the male, with the body 
more robust, and produced at the tip into a needle-like ovipositor, with which 
she does all the damage. She measures nearly half-an-inch across the 
expended wings, which are semi-transparent except along the front nervure, 
with an oblique clouded line rmar the shoulder. The head is broad, with 
large reddish-brown eyes; the antenmr yellow, with the third joint long, 
tipped with a bristle; the thorax is ttout, of a dull yellowish-brown colour, 
with a few long hairs on the side, and a blight yellow patch on each side, 
and another over the scutellum, at the junction with the body ; the latter 
constricted at the base, swelling out in the centre, and tapering* again to the 
tip ; it is of n general dark reddish-brown colour, showing a very distinct; 
transverse yellow band across the upper half of the abdomen. 

Remedies . — The only way to check the spread of this pest is for aii fruit- 
growers to be on the watch and examine and destroy ad fruit found to 
contain these maggots, while all fallen fruit should *be gathered up and 
destroyed. As the maggots do not leave the fruit the moment it drops, as 
the codlin moth caterpillar does, there is a much better chance of killing 
most of them in this stage. Lime, or some caustic top-dressing, could be 
spread under infested trees, the surface of the soil having been first raked 
over, and if this was done a few days before the dressing the magpies and 
other wild birds, as w'ell as the farmyard fowls, would make short 'work of a 
great number. 

General Account. 

This insect was well known as the Queensland Fruit-fly as far back in that 
colony as 1878, when specimens found attacking oranges were sent to the 
Assistant Director of the Royal Gardens at Kew, and referred to Mr. R. 
McLachlan, i.K8., for report. Ten years later, Mr. Henry Trvon, when 
reporting upon the “ Insect and Fungus Pests," found them attacking all 
kinds of fruit m the Poow'ooinba district, where the fruit-crop has been 
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greatly damaged. As yet the southern parts of this Colony and Victoria 
are free from this pest, but unless stringent measures are taken it is only a 
matter of time before it spreads all over Australia, and, like the cattle- tick, 
seems to be steadily advancing from the north. It has been known for some 
years as far south as Sydney, but some favourable climatic conditions have 
evidently helped it along during the last two years. 

The fruit-fly Halt eroph ora capitata Weidm , recently reported from Western 
Australia as doing a great deal of damage in the orchards is a very different 
insect from our species ; it is much smaller and darker in colour, with clouded 
lines and marks across the wings, and, as Macleay notes : — “ The male is 
most remarkable from an entomological point of view for having two clavate 
subarticulate horns planted between the eyes, so as to make the insect appear 
provided with two anomalous antennrc in addition to the regular pair. The 
iemale is without these singular appendages.” 

This fruit-fly was described by \Y iedman as far back as 1826 under the 
name Tephritis capitata. Three years later, in a letter to the Editor of the 
Zoological Journal , accompanied by a very fine coloured plate of the fly, 
W. 8. Mad cay sent a very interesting account of this insect, under the name 
Oeratitis citriperda . He said that for the last few years more than a third 
of the oranges sent from the Azores were found to be unsound when they 
reached the London markets, caused by the presence of these maggots. In 
Insect Life , 1890, this fly is described and figured as “a peach pest in 
Bermuda,” in which .island it has been so destructive that all the peach 
orchards have been destroyed. In the Gardener s Chronicle , 1890, the Rev. 
H. Henslow gave an account of this insect in Malta, where it has been 
known as a very destructive pest for the past fifteen years, but confining its 
attention to the oranges. 

Thus we now have, on our western seaboard, another fruit-fly quite as 
destructive as the northern species which, as it is common in the Mediterra- 
nean ports, could be very easily introduced into New South Wales by the mail 
boats or fruit imported from abroad, without coming round from Western 
Australia. So that not only have we one destructive fruit-fly with us, but 
are liable to the introduction of another quite as bad. 

Our Queensland fruit-fly is, I believe, an undescribed species, which Mr. 
II. Tryon (Government Entomologist for Queensland) is going to give 
specific rank in a paper he has written on this pest. 


Note by De. Cobb on the Fruit-fly, oh so-called 
“ Queensland Fruit-fly/ 5 

The fruit-fly attacks principally peaches, apricots, plums, nectarines, apples, 
and pears, though other sorts are not exempt. 

The injured fruit may be known by the following appearances : Although 
it retains its form, there appears under the skin, at one or more places, a 
discolouration as if the flesh had turned watery, and had become somewhat 
decayed. On opening the fruit it is found to be honeycombed and rotten 
at the centre, and the dirty-brown, often semi-liquid flesh, contains one or 
more fly-blows or maggots, which are never quite so large as those of the 
common blow-fly, but otherwise to the ordinary observer much the same. 
These appearances are seen only in ripening fruit. The fly does not attack 
green fruit. A small pore in the skin of the fruit is often seen near the 
centre of the watery -looking discolouration. 
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The fly — i.e the adult winged insect — is seldom seen even in orchards 
where it is very prevalent, in which respect this pest resembles the codlin 
moth, though not for the same reason. 

The female fly lays her egg under the skin of the fruit, and this is the 
reason that the insect is so hard to combat. The egg of the codlin moth, 
being laid in the eye of the apple, the grub, when it hatches, has to eat its 
way into the apple ; consequently, if the apple be sprayed with Paris-green, 
the young codlin moth grub getting a bite of it is poisoned, and thus got rid 
of. The grub of the fruit-fly, however, hatching as it does inside the fruit, 
cannot be poisoned in the same manner as that of the codlin moth. 

The grub of the fruit-fly requires about three weeks to develop, so that a 
number of broods follow each other each season. This fact will account for 
the great number of the grubs to be found in some Queensland orchards. 

There is no climatic reason why tlio Queensland fruit-fly and other fruit- 
flies — for there are a number of species whose life-histories arc much alike — 
should not thrive in the county of Cumberland, and do as great damage as 
they are well known to do elsewhere. 

The common small brown fly that attacks decaying fruit in swarms should 
not be confounded with the pestiferous fruit-fly. This common little brown 
swarming fly thrives only on decaying or fermenting fruit. 

Remedies. 

These must be directed toward destroying and warding off the fly in all its 
stages. Spraying is useless. Constant vigilance is absolutely necessary if 
the pest is to be got rid of where it has once become well established. 

1. Destroy all infested fruit as fast as it is found. Boil it for the pigs or 
poultry or other stock. 

2. Cultivate the ground under the trees frequently. The grub leaves the 
fruit and goes into the ground to propagate before changing into a fly. It 
goes in only a little way, and cultivation is likely to so disturb it (i.e., bury 
it or bring it up into the sunshine, where birds also can pick it up), that its 
death ensues before it can come forth to propagate. 

3. The ground under the trees can he poisoned with kerosene aud a 
variety of other substances that are fatal to the grubs and pupa*. 

4. Poultry are said to pick up the flies and grubs to a certain extent, but 
the evidence on this head seems to me not very satisfactory. 

5. Trees have been covered with a very tine meshed netting for a month 
before the fruit is ripe, and the flies have thus been kept off the fruit. 

6. Undoubtedly, the most effective way to fight this pest would be by 
concerted action under tbe administration of the Government. There is 
now nothing to prevent infested fruit being sent from one part of the Colony 
to another, aud thus spreading the pest at a rapid rate. If the Minister for 
Agriculture had power to inspect and condemn and destroy in the Sydney 
market alone, any such diseased fruit, it would put a strong check on the 
spread of the pest. 

7. Any one who takes any of the above precautions should induce as 
many as possible of his fruit-growing neighbours to adopt them also. 

8. In their own interests fruit merchants might reasonably refuse to buy 
fruit from orchards or districts where tho fly is known to be prevalent. 
Fruit in store and in market should be picked" over and the infested part 
removed and destroyed. 

9. Various attempts have been made by hanging in the fruit-trees sub- 
stances having an obnoxious odour to drive away the flies — not, however, 
with much success. 
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10. A remedy I have myself conceived (of course it may also have been 
thought of by others) is to trap the flies with fruit. If when the fruit is 
picked for market a tree with tempting fruit be left near the middle of the 
orchard, all the flies will resort to it as the only place to deposit eggs. In 
due time the destruction of all the fruit of this tree, and a careful treatment 
of the ground underneath, would put a great check on the number of flies. 
I believe this idea may be capable of development into the most economical 
and effective means of fighting this pest. It would not be necessary that 
the fruit should be displayed on the tree alone ; it might also, after glucking, 
be so placed as to form an effective “ bait,” the idea being to attract a large 
number of flies into comparatively a small quantity of fruit where they 
could be easily destroyed. Comparatively useless fruit might be utilised 
for this purpose. 
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The City Abattoirs, — Who should erect them, 
and where they should be erected. 


A. BRUCE, 

Chief IiiKpector of Stock. 

IT The Corporation of Sydney should construct and manage the Abattoirs . 

Seeing that the hlemington sale-yards belong to and are under the control 
and management of the Corporation of the City of Sydney, it naturally 
follows, 1 think, that the Abattoirs should also be so; and, in adopting 
this course, it would be only doing what is the rule in almost every civilised 
country in the world, that the Municipal authorities should have the control 
and management of the markets, and Abattoirs from which the supply of 
animal food for the citizens is obtained. 

2. It would pay the Corporation to erect Abattoirs . 

A good deal has been said about the heavy expense which would be 
incurred by the Corporation were they to undertake the erection of Abat- 
toirs, including, as they would, extensive slaughter-houses, yards, paddocks, 
and chilling-rooms, and providing machinery and appliances for slaughtering 
the stock and cooling the meat, as well as for turning the bi* products to 
account ; and fears have been expressed that if the Corporation were to erect 
the Abattoirs they would land the Corporation in a heavy annual loss ; but if 
the slaughter-houses were built as they principally ought to be, of wood and 
iron (as slaughtcr-housesat the larger meat-works throughout the Colonies now' 
generally are), it is believed that the cost and expense of thoroughly-equipped 
Abattoirs, with the necessary appurtenances and appliances sufficient for the 
requirements of the City of Sydney, the suburbs, and the other towns in the 
county of Cumberland, would not be so very great, and that such Abattoirs 
woukf give a fair annual return for the outlay over and above working 
expenses without oppressing those using them. This statement is made 
on the estimate marked “ A,” appended to this paper, of the first cost of the 
Abattoirs, Ac., their annual receipts and expenditure, kindly furnished by 
Mr. T. II. Houghton, A.M.l.C.E. & M.I.M.E which shows, after paying 
working expenses, and allowing for interest and sinking fund, a credit balance 
of £500. 

3. The Abattoirs should be at or near the Sale-yards. 

The slaughter-houses in the United States, in many of the principal towns 
in the United Kingdom, and on the continent of Europe, are in close prox- 
imity to the sale-yards, and the stock are safely and quickly transferred 
from the salevards to those attached to the slaughter-houses, with little or no 
expense to the purchasers, and no inconvenience or risk whatever to the 
public through driving, as is done in this Colony, mobs of wild cattle and 
thousands of sheep from Flemington, along the roads and streets of our 
western suburbs, to the waiting-paddocks between Flemingtou and the 
Abattoirs. 
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4 Accommodation and Food for Stock at the Abattoirs, instead of keeping them 
in the starving-paddocks. 

As a rule, the stock in the sale.yards have been one, two, and even three 
days without food, and on being sold are turned out of the yards weary, 
hungry, and footsore, and often dogged and rushed along the hard roads to 
the starving-paddocks. There they are usually kept without any food for 
three or four days before being taken to the Abattoirs, and there again they 
can be kept for forty-eight hours longer without food, till their turn comes 
to be slaughtered, making in the aggregate some eight days without any 
food whatever. Instead of continuing this barbarous, wasteful treatment, 
dry, properly arranged and covered yards, or sheltered well-drained paddocks 
should be provided at or near the Abattoirs, to which stock on leaving the 
sale-yards should be taken direct ; and both in the yards and paddocks there 
should be properly-constructed racks, in which the person in charge of the 
Abattoirs should see that a moderate ration of good lucerne hay, say 7 lb., 
was placed twice a day for each head of cattle, and, say lb., for each sheep, 
while the stock should have an ample supply of good clean water. 

The cruel farce which is now perpetrated of sending large numbers of 
stock (during last year over 60,024 bullocks, a large number of calves, 11,798 
cow r s, and over 1,159,000 sheep were killed at the Abattoirs on Glebe Island) 
to the waiting paddocks between Piemington and Glebe Island, under the 
pretence that they were sent there for pasture, where there was actually not 
a bite — should come to an end ; for if the moderate daily rations (which is 
here proposed to be allowed, and which would, with hay at £»] per ton, cost, 
say, 44d. per head of cattle per day, and Id. per sheep) were given, not only 
would the starvation to which the stock are now' subjected cease, but their 
owners would be in pocket, as that amount of feed W'ould enable the stock 
to maintain their condition, and thus save the very heavy loss now' going 
on through the great waste iu the weight and condition of the stock from 
starvation. 

As the trade is now r conducted, the shrinkage in w eight in cattle 
must amount to at least 8 lb. per day, and that at lid. (it is the very best of 
the meat that goes first) would make a loss of lOd. at least in the case of 
cattle, and say 1 lb. in sheep, which, at 1-Jd. per lb., would be that amount 
per sheep. 

This estimate, which is well within the mark, shows that the owner w f ould 
save 5^d. per head of cattle per day, and id. per sheep, by giving them a 
moderate ration of hay. As the butcher does not take this course, the 
inference is that he buys the stock at a figure that admits of his allowing 
this w r aste to go on ; and that, therefore, the loss arising from the starvation 
falls upon the breeder of the stock, and not on the butcher. 

I am glad to be able to say that I have had the assertion which I here 
make that it pays the owner of stock intended for slaughter to give a fair 
ration of food, such as I have mentioned, confirmed by an authority, on whom 
our stock-owners and the public fully rely. Mr. Gee, of the Sydney Meat 
Preserving Works, shows his good sense and humanity by regularly supplying 
the stock he purchases with a ration of bay till their turn comes to be aura; 
and he assures me it pays him to do so. 

Those engaged in the trade in the United States have long ago found hew 
this question stands, for they make no objection to the law in force there, that 
no animal shall go twenty-four hours without food and water; and this applies 
even to stock on the trains, which must either be fed and watered every 
twenty-four hours in the trucks, or turned out for the purpose and retrucked. 
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Objection will no doubt be taken to the proposal to provide hay and water 
for tlie stock in the yards and paddocks at the slaughter-yards, on the ground 
that they would not eat hay. But Mr. Gee’s experience completely 
refutes this objection, for instead of refusing to eat the hay given them, they 
very soon run to meet the dray with the fodder on its entering the paddock, 
ana keep with it as the hay is dropped on the ground. It stands to reason 
that if only one beast in the yard or paddock begins to eat all the others will 
quickly follow the example thus set them. And when we see cattle through 
sheer starvation stripping off and eating the stringy bark in the waiting- 
paddocks, it is absurd to suppose they would refuse good lucerne hay, 
especially if, as it ought to be, it is comparatively fresh and green. At 
any rate the question would be quickly settled if the owners of the stock 
would put some good green lucerne hay down to the cattle in the yards or 
paddocks : and the Society for the Prevention of Cruelty to Animals might 
perhaps insist that such a test should be made, for, apart from every other 
consideration, the terrible suffering to which the poor animals are now 
subjected through starvation should bo prevented. 

5. Transport and distribution of the Meat and Bi-prodncts . 

The site of the Abattoirs should be such as would admit of the prompt 
and regular delivery of the meat at the wholesale meat market, at the depots 
of the carcass butcher, and where necessary at the shops of the retail 
butchers, and of the economical transport of the heavy bi-products to their 
destination, and, if possible, by water-carriage. , 

(>. Refrigerating Rooms. 

It will be observed that it is proposed to add chilling-rooms, at a cost of 
£14,000, to the Abattoirs. No meat should be allowed to leave the Abattoirs 
without being chilled, for two very important reasons: — 

(1.) Chilling tends largely in warm weather to preserve the meat from 
taint ; and 

(2.) Subjected to this process the meat can be kept till it is matured, 
and tender and ripe to eat. 

Anyone can see the importance of the tiret advantage, as it would be the 
means of annually saving thousands of pounds ; and there is no one who will 
not appreciate the second, when he recollects how very often in summer-time 
he has had to eat meat which the animal-heat had not left when it was put 
on the lire cook, and which, of course, turned out tough and indigestible. 

7. The best site for the Abattoirs. 

The heat site for the Metropolitan Abattoirs, considering the position of 
the sale-yards, and the other circumstances as they now exist, is, I think, the 
land on the Wentworth Estate, on the same creek as the Sydney Meat 
Preserving Company's works at Auburn, and I make this suggestion for the 
following among other reasons : — 

(1.) By adopting that site the inconvenience and nuisance, whatever that 
may be, which now arises from the two separate slaughter-houses on Glebe 
Island and at Auburn, would be confined to one locality, and to a locality 
which is comparatively isolated and already devoted to the meat trade ; for 
not only are the Sydney Meat Preserving Company's works on Hasiam’s 
Creek, a little to the north of Auburn, but the Stockowner's Meat Company 
of New South Wales are erecting large works, at no great distance, on the 
Parramatta Kiver ; and as the prosperity and progress of the Colony are too 
much dependent upon the business done by these Companies to permit of 
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their being unnecessarily interfered with, there is no risk of their being 
called upon to remove, even if there were any agitation, which there is not 
in that direction ; and it may bo taken for granted that the locality will be 
permanently devoted to the meat trade, for which, it will afterwards be shown, 
it is well adapted. 

(2.) As to the inconvenience and nuisance which these works and the 
Abattoirs would occasion, — now that the desiccating machinery and appli- 
ances for dealing with the offal of slaughter-houses have of late years been 
so greatly improved, — there is not the least doubt but these works and the 
Abattoirs can be conducted without being an ineonvenienco or nuisance to 
any one unconnected with the works beyond that of the stock, at certain 
stated hours (late in the afternoon and evening), having on sale days to be 
driven on the Parramatta road, between the sale-yards and the Abattoirs for 
less than 2 miles. 

With respect again to the nuisance arising from the slaughtering of the 
stock, there will be a considerable population connected with the works and 
the Abattoirs residing around them who would not, if the works were properly 
constructed and conducted, consider them a nuisance, and would, of course, 
make no complaint, while outside the houses of those connected with the 
works, and scarcely in all of them, no inconvenience or nuisance need bo felt. 

(3.) It is not likely, therefore, that any objections would be raised to the 
erection of the proposed Abattoirs near the Company’s works ; for the 
slaughtering of the additional stock would not add to the risk of a greater 
nuisance being created, but would rather, through the combined action on 
the part of the City Council and the directors of these companies, tend to 
the perfecting of the present arrangements for dealing with offal as well as 
to making the drainage more complete, and carefully removing any trace of 
blood from the water entering the drains. 

(4.) The proposed site would, so far as the delivery and distribution of 
the meat and the transport of the bi-products are concerned be well adapted 
for the purpose. The Abattoirs would, of course, have to be connected with 
the main and suburban lines of railway ; and that, it is believed, could be 
fully and economically effected by arranging with the Sydney Meat Pre- 
serving Company for the use of the siding they have constructed, and 
extending it to the Abattoirs. 

Connected in this way with the railway lines, prompt and regular delivery 
of the meat could be carried out in refrigerating cars, and without the risk 
of taint. If the meat were intended for export it could be taken direct to 
the works which freeze and prepare it for shipment ; and if for sale in 
Sydney it could be Bent to the meat market, or as the case may be, to the 
depots of the carcass butchers ; and if for retail in tho suburbs or country 
towns, it could be forwarded to the station at or nearest to these towns. 
A portion of the meat might also be distributed by the river, but the water 
carriage would be principally utilised for tallow, hides, manure, and other 
bi-products. 

(5.) The distance from the saleyards to these works is under 2 miles, and 
the driving of tho additional stock along the road from the yards to the 
works would add little or nothing to the inconvenience (with respect to 
which there are no complaints) now occasioned by the driving of the stock 
from the yards to the Con^any’s works. 

(6.) Through the proximity of the Sydney Meat Preserving Company’s 
works to the Abattoirs the examination of the stock both before and after 
slaughter could be carried out at much less expense, and also, it is believed, 
more efficiently ; while the nearness of the two places to each other would 
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tend to the convenience of all those interested in the trade, and be ndvan- 
tageous in other respects. 

(7.) If an arrangement could bo made, as it is believed it can, with the 
Sydney Meat Preserving Company for the use of their siding, the expense 
or conveying the meat to Sydney and suburbs and to towns in the interior 
would be comparatively light. 

(8.) By deepening Haslem’s Creek at its mouth not only would the 
drainage from the meat-preserving works and the Abattoirs be promoted, 
but there would be sufficient depth of water at high tide to admit of lighters 
coming up to the works and the Abattoirs to discharge coals and other heavy 
loading, and to take away preserved and salted meat, bones, hides, manure, 
and other bi-products, and to some extent also for the transport of chilled 
meat at certain seasons of the year. 


APPENDIX A. 

Dear Sir, 12, Spring-street, Sydney, 21 April, 1897. 

The cost of the buildings, machinery, plant, and appliances of a public 
alwittoirs, suitable for the killing of HO, 000 cattle, 1.000,000 sheep, 00,0(10 pigs, and 

10,000 calves per annum, would depend very largely on the* site upon which the buildings 
are to be erected, ami also on the class of building adopted. 

Assuming that the contour of the ground was suitable, and no great ex]>ense was 
required for foundations, I should estimate the cost of the necessary buildings, plant, 
& c\, if wood and iron are used for the buildings, to be about as follows 

£ 

Slaughter houses, yards, drains and fences, offices and residences, roads and 

lanes, water supply inside the Ixuimlarv ... ... ... ... ... 19,S00 

Kailway and sidings, providing water supply .. ... ... ... ... 8,000 

Electric light, desiccating machinery, digesters, tanks, &c. ; engines, lioilers, 

&c. ; buildings for machinery .. ... ... ... ... ... 15,000 

Chill-room and machinery, sorting -rooms, tu\ ... ... . . ... ... 14,000 

Luut, say, 50 acres, at £100 per acre ... ... ... ... ... ... 5,000 


£61,800 


The above is a very rough estimate as the conditions are so indefinite. 


The revenue to be expected from the 

80.000 cattle, (> Is. 3d. 

1 ,000,000 sheep, (a Ud. ... 
fi0,(HK) pigs, (<t fid. 

10.000 calves. Of fid. 


Abattoirs would be about as follow s : 

1 

5, 0(H) 

fi,25<> 

1,500 

250 


Sale of manure ... ... ... | 

Kent of chill-rooms and hanging-rooms j 


13,0Co 

7,0t»0 


£ 20,000 


The probable yearly expenditure would be — 

Interest and sinking fund 2.5(H) 

Salaries and wages .. . ... ... ... .. ... 9,0C0 

Water and fuel ... 2,000 

Kepairs and renewals 2,000 

Depreciation owing to temporary character of. buildings ... 2,000 

Management and contingencies * 2,000 


£19,500 

The above figures and any further information I can supply yon with are at your 
service. I am adverse to the use of wood and iron for the construction of the buildings, 
but if it is a matter of cost it would be better to accept anything so t\s to get the 
Abattoirs removed from their present site, or, at any rate, to have tlum rebuilt. 

. _ „ Yours faithfully, 

A. Bruce, Esq. T. it. HOUGHTON. 
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J\. Tobacco-growers’ Association 


SAMUEL LAMB. 

The Department of Agriculture has received a copy of the Florida AgricuU 
turist , which contains, amongst other very interesting matter, a report of 
the meeting of a convention of the tobacco- growlers or Florida, U.S.A.,held 
at Quincy on 10th March last. From the President’s opening address it 
appears that about nine years ago a few earnest men organised an associa- 
tion of tobacco-growers, under the name of “ The Florida Tobacco- growers’ 
Association,” the objects of which w r ere (first) — To collect and disseminate 
information on the subject of growing tobacco, and all details connected 
therewith ; (second) — To encourage the cultivation of the finest types of 
cigar-leaf tobacco throughout the State of Florida, and thereby induce 
dealers and manufacturers to visit the State, establish packing-houses, Ac. ; 
(third) — To secure the enactment of all necessary legislation to foster and 
develop the industry. 

This association, in conjunction with associations established in other 
States, did excellent service when Congress was at work ; later, on the 
tobacco duties, in securing the passing of the present tariff under which 
imported wrapper-leaf pays §1*50 (or Os.) per pound, and imported filler- 
leaf, 35 cents (or 17d.) Customs duty on importation. The Committee of 
Ways and Means of the United States Congress has recommended that these 
duties shall be increased to §2 per pound on wrapper, and 70 cents, per 
pound on filler. The cigar manufacturers and importers are strenuously 
opposing this proposal, and it was resolved that this Convention should pass 
a vote approving of the increase, and forward a copy of the same to Chair- 
man Dingley, at Washington. 

It was stated at the Convention that Florida tobacco has a character of 
its own, and so closely resembles the higher grades of Havana and Sumatra 
leaf that oven experts are baffled to distinguish between them ; and that the 
best grades of Florida tobacco have been extensively used in the manufac- 
ture of Havana cigars ; so that instead of standing on its merits as an 
American product it has helped to build up the reputation and increase the 
sale of imported Havana tobacco. 

The cultivation of this class of leaf w f as revived in Gadsden county only 
about ten years ago, and has met with such success that on a reasonable 
estimate fully 5,000 acres will be planted there this year. 

A proposal was brought forward that it was desirable that the association 
should establish a central packing and curing house ; but the opinion of the 
majority of the dealers and growers present was that the packing and curing 
business might well be left to take care of itself ; for as soon as there was 
enough tobacco raised in any section, dealers would he sure to go there, 
purchase the crop, and handle it themselves, When the Florida tobacco 
became known on its merits, Florida would not be able to supply the demand 
which would arise for it. 
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This report is full of interest and suggestion to the tobacco-growers of 
New South Wales, for what is said of the Florida tobacco is true of some 
of the best of our tobaccos. The experiments at Moonbi have proved this. 

The tobacco-growers of Florida appear to be a self-confident and self- 
helpful set of men. They are doing for themselves what the Department of 
Agriculture is trying to do for the tobacco-growers of this Colony ; but the 
circumstances are very different in the two plaeeB. There they have a great 
market at their doors, which is heavily secured to them by high import duties 
on tobacco and cigars. They have to provide for the wants of about 
60,000,000 of population, New South Wales only for 1,250,000. They have 
the great cigar factories of Key West to supply, and many others. Even 
the comparatively small city of Tampa pays wages to the amount of 
50,000 dollars, or £10,000 per week, to the workers in the cigar factories. 
In this Colony we import nearly all the cigars and about half the tobacco* 
we consume. In Florida capital is available and made use of. One cigar 
company had 000 acres planted last year, and will plant 1,000 acres this 
year. Its seed-plots alone cover 25 acres, and it has 2,200 bales of tobacco* 
packed ready for home use or shipment. 

If under such favourable circumstances the tobacco-growers of Florida 
find it desirable to have an association, how much more is there need of one 
in this Colony under our adverse conditions. 

The total consumption of tobacco in New South Wales is not sufficient to 
absorb the production of any favourable season; and even if Federation, 
should come, and come soon, this Colony could produce sufficient for the 
whole of Australasia with scarcely an effort. If, therefore, tobacco-growing 
is to be extended and developed, we shall have to look to outside markets in 
which to sell the leaf produced. 

England. Holland, and Germany are large consumers, and their markets 
are open to us, and hungry for good tobacco ; with medium and iow-grade 
leaf they are already over-supplied, and if we are to establish our tobacco in 
those markets, it must be by means of high quality. We cannot compete, 
our labour is too costly to allow us to compete, with India, China, Japan, 
South America, or even the United States of America, in the production of 
cheap tobacco. We must send them better tobacco than they are now 
supplied with, and this is not difficult. My investigations and experiments 
have fully proved that really fine tobacco can be grown in many parts of the 
Colony. The Moonbi tobaccos are of very fine quality, and are admirably 
suited for cigarette making. Really good cigar-leaf has been and can be 
grown on the Hastings and Macleay Rivers, and there are many places, both 
in the northern and southern parts of the Colony which have produced pipe- 
smoking tobaccos of high grade. As in Florida, so here, all our tobaccos 
have a distinctive character and flavour, and will doubtless make a name and 
place for themselves in the open markets of the world when properly intro- 
duced, but there is much initial work to be done, which individual growers 
cannot do, but which a tobacco-growers’ association could accomplish. 

It must be remembered that small isolated lots of unknown tobacco-leaf 
have not the shadow of a show in a big market. England alone requires 100 
tons of tobacco a day : Antwerp and Bremen, much more. Of what possible 
use would 20 or 30 bales of a new sort of tobacco be to any English manu- 
facturers? They work on so large a scale that they have no leisure to 
even look at small shipments, such as individual growers could send, but a 
tobacco-groxvers’ association could arrange that all the growers in one district 
should grow one sort of leaf, treat it in precisely in the same way in the 
seed-beds, the field, and the curing sheds ; sort it by the same standards, pack 
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it in uniform packages, and ship it in one large shipment. That would chal- 
lenge the attention of the whole trade, and very possibly take the market by 
storm, as the Borneo tobacco did about twelve years ago, topping the market 
at 3s. 3d. per lb. in Bremen. Such a shipment would show European buyers 
that New South Wales is not playing at tobacco-growing, but really meant 
business, and they would respect us accordingly. 

There are many other ways in which a tobacco-growers* association could 
make itself felt ; for instance, in legislation. 

A tobacco-growers’ association could also establish a central packing-house 
in each district. So far as I know, there is not one in Australia ; there are 
hundreds in America. Tobacco-packing is a very good-paying business there. 
In the returns for income tax (I think for 1894* or 1895) there were fourteen 
tobacco-packing firms which returned their incomes at and over one million 
dollars each. 

The tobacco-packer’s business is to purchase tobacco-leaf from the grower, 
usually, as it hangs in the sheds, but sometimes green in the paddocks. He 
provides skilled labour to strip, sort, cure, and pack it, which is work that 
cannot be so well done by the ordinary farm labourer. A central packing- 
house would be a great boon in any tobacco-growing district. 

There are many other ways in which a tobacco-growers’ association could 
do useful service in developing the rich possibilities of the tobacco industry, 
and I most earnestly urge this matter on the attention of the tobacco- 
growers of New South Wales. 
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Tlje Influence of Bees on Crops. 

(Continued from page 339.) 


ALliKRT CALK. 

Ttie arrangement of the reproductive organa in blossoms vary very con- 
siderably in different classes of ])lant life, and the most casual observer mus- 
have noticed the many forms of insect life. Those insects that subsist on 
the honey they extract from (lowers arc, in many instances, so constructed 
as to appear to fit the (lowers they visit. Again, the construction of certain 
flowers is only adaptable to (he wants of certain insects. The nectary is 
so situated in different classes of flowers that the honey it contains can only 
be obtained by the insect designed to fertilise (Item. The length of tongue in 
moths, butterflies, and bees is well known, and its length plays no incon- 
siderable part in perpetuating varieties and species of the vegetable kingdom. 
In Darwin’s work, “ Fertilisation of Orchids ” — a book everyone interested 
in the subject should read — he mentions one flower as having a spur-like 
form, from 10 to 11 inches long, with the nectary situated at its base, and 
for the purpose of obtaining the honey contained therein there must be an 
insect with a tongue of an equal length. It appears that this particular 
orchid is a native of Madagascar. Some orchid hunters, in searching that 
island for specimens, came across a moth with a tongue of corresponding 
length — evidently the agent employed by nature to fertilise this particular 
plant. Some plants are only met with in particular localities ; in other 
localities, having the same conditions of soil, warmth, moisture, Ac., they are 
entirely absent. Again, where some species of plants are found, certain 
insects are also to be met with, and vice verm . Thus, particular plants are 
dependant on certain insects, and particular insects on certain plants, for 
fertilisation. 

In a previous article it was mentioned that the pollen-bearing organs were 
not always to be met with in the same flower. In the melon, cucumber, and 
other plants belonging to that tribe, some of tho flowers are male — *>., 
possess stamens only, or have no pistil ; while others are female — *>., possess 
a pistil but no stamens. The pollen of this tribe of plants is comparatively 
heavy and viscid. It is therefore obvious, as tho two sexual flowers are 
situated at some distance the one from the other, a foreign agent must convey 
the pollen from the stamen to the stigma of the pistil of the female 
flower. In some of the Egyptian palm-trees there are what are termed 
male and female trees — #.«?., the sexual flowers are on separate and distinct 
plants. The trees are often at considerable distances the one from the 
other. The variegated laurel {Aucuha japonica) is another of these diicciouH 
shrubs, and of course, like the palm-trees referred to, tho male and female 
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flowers are on different trees. It was introduced into England many years 
ago by the Dutch from Japan. It so happened that the plants first intro- 
duced were female plants, or in other words bore female flowers onlj r . There 
were no pollen-bearing flowers, consequently no seed could be produced, and 
propagation was carried on by cuttings only. Some years afterwards a 
Mr. Fortune introduced some male plants. These were planted in close 
proximity to some of the old Dutch ones that had been perpetuated by 
means or cuttings. The result was that an abundance of fertile seed was 
produced the following season. 

The pollen of the variegated laurel is now* an article of commerce in the 
London Co vent Garden Market. 

The length of time the pollen of some of the palms and laurels retain 
their vitality is remarkable. The pollen in others must be utilised soon 
after it is discharged from the anther or its procreative property is lost. 

The quantity of pollen grains discharged from flow r ers is something enor- 
mous, especially in those plants where the sexual flow r ers are on different 
trees. The flowers on a Chinese laburnum ( Wisteria sinensis) were calcu- 
lated to contain no less than twenty-seven billions of pollen grains. 

From these illustrations it will be noted the utter impossibility for certain 
plants to be perpetuated from seeds, or to produce fruit without aid from an 
agent outside themselves. Here the bee comes in to play its important part in 
our fruit-crops. 

"What I have said in relation to the distribution of the sexual flowers in the 
variegated laurel, palms, <fcc\, is equally true and holds good in the blossoms of 
our orchard fruits, with this exception — t hat they have not separate sexual 
flowers, but the sexual organs are in one and the same flower. Notwithstanding 
this, the stamens mature, and the pollen is distributed some time (in some 
cases days) before the pistil, or rather the stigma, is sufficiently developed to 
receive it. Thus, while the male organs of some of the flowers have per- 
fected, maturition in others is still progressing, and so with the pistil ; so 
that the fertilisation of fruit blossom by its ow n pollen is as impossible as if 
the reproductive organs were on different plants, or at least on different 
flowers on the same tree ; therefore a foreign agent is as essential to transport 
the pollen from hermaphrodite fhnvers as from that of dia*cious. The oft 
quoted aphorism, “Nature abhors a vacuum, ” was reconstructed by Darwin 
into “Nature abhors perpetual self- fertilisation 0 ; and the various ways Nature 
has arranged the pollen-bearing organs is Nature’s safeguard against what 
is termed in-and-in reproduction, and eross-pollenation ensured. Cross- 
pollenation has long been recognised in the economy of the reproduction of 
members of the vegetable kingdom. It was known as far back as the time of 
Herodotus. He describes the process of the transference (caprifieation) of 
the pollen from the male tree to that of the female, by which means a crop 
of dates was ensured on the Egyptian palms. 

Some early blossoming trees seem to burst forth suddenly, especially pears. 
In looking through a trus of pear blossoms that have just opened, it will be 
noted that the parts perfected are the calyx, the corolla, and the stamens. 
The pistils are still undeveloped. After the anthers have discharged their 
pollen, the ripening of the pistils commences ; and by the time Ihestigma 
is receptive, there is no pollen from the first opening blooms where with 
these early-maturing blossoms can be fertilised. It is obvious that the all- 
important pollen must be obtained from some other flowers, or there will be 
a failure in the crop of the tree that has so blossomed. I shall point out 
further on that the pollen from any source, if the bees were to convey it, 
will be as great a failure as if the stigma wero entirely deprived of that 
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fertilising influence. Seeds must be fertilised by pollen from their own 
species. A newspaper clipping — I think from a Brisbane paper that I have 
now in my possession — says : “ If one were to plant 20 acres with Btone 
ippin apples, or with Cleopatras, or with Duchess pears, and no other 
ind of apples or pears within a half-mile, it is not at all likely that there 
would be any fruit. If there icere not trees within the radius of half-a-mile, 
the experiment would be a failure ; bees would carry pollen from other 
trees I or 3 miles away . It is necessary to have a few of some other 
variety of apple or pear, which bears blossoms at the same, or about 
the same, time, and then they will pollenate each other, so that both 
varieties will bear fruit. Bartlett pears are fertilised by Duchess d’Augou- 
lene, Easter Beurre, Anjou, and Dy others. The thing required is to have 
the flowers of each variety mature at nearly the same time. There is at least 
one instance in this Colony where a large block of apples of one kind has 
been planted for many years, and lias never borne any fruit, although the 
trees are very strong and healthy, and bear perfect flowers every year. The 
pollen is ripe before the pistils are ready to receive it, and by the time the 
pistils are mature the pollen is all gone.” The italics in this quotation are mine. 
I once read in an American paper a similar failure in connection with cherry 
orchards, where the bees hau all been removed because they were accredited 
with eating holes in the ripe fruit, and thus reducing their market value. 
After the removal of the bees from the district the trees gave no, or at the 
most but a slight crop of fruit. After about three years, the bees were 
returned to that district, and the trees went on bearing as heretofore. With 
ignorant men, the poor little bees get the credit of a host of evil they never 
do. If all orchardists knew the value of bees, apart from that of honey pro- 
ducing, no orchard w ould bo seen w ithout them. 

Every grain of seed requires a grain of pollen to fertilise it. By removing 
the husks from a corn-cob whilst in a green state a tine silken thread will be 
seen attached to each maturing grain. It is the organ of reception, and it 
is absolutely imperative for a grain of the dust from the anther (the flower 
on the top of the corn-cob) to fall or be conveyed to the point (stigma) of 
each silken thread. In a mature cob of corn, misses 
in the rows of grain are often observable. This is 
caused by the pistil not having received its neces- 
sary grain of pollen ; and caused either by an 
injury to its stigma or an insufficiency of pollen. 

Deformed fruit are common occurrence, more 
especially w T ith apples and pears. This is caused 
by imperfect fertilisation. It is clearly observable 
in the accompanying diagram. A section of an 
apple shows the five sections of the ovary, with 
four of the ovules of seeds, marked f perfectly 
fertilised, and on the sides of the fruit, where the 
seeds are so fertilised, it is perfect in form. The unfertilised seed in the 
ovary, marked u , has caused the deformation in the fruit. If, in four out of 
the five sections seen in the ovary of apples and pears, the seeds therein are 
perfectly fertilised, the fruit is likely to develop, although it will be a de- 
formity ; but if only three be so fertilised the fruit* seldom comes to per- 
fection. The light seeds, those without kernels, that are frequently met with 
in pumpkins and other members of that family, are caused in a similar way— 
i.e, } by the bees being prevented by some cause from supplying a sufficiency 
of pollen to do the whole work necessary in reproduction. 

(2b be continued.) 
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The Treatment of Pelts. 


Tiie following leaflet was recently issued by the Department of Agriculture 
of New Zealand : — 

Since the issue of Circular L.S. 02, dated the 1st September last, dealing 
with the flaying of hides and sheepskins, which is here reprinted, Mr. Roeke, 
of Messrs, ftocke and Sons, skin and leather merchants, London, who is on 
a visit to this Colony, and who prepared the circular for the London Chamber 
of Commerce, has kindly supplied the photographs from which the accompany- 
ing illustrations are taken. 

An examination of these will show at a glanco the effects of proper and 
careless flaying. The one properly done gives a workable surface of S ft., 
while the other gives only 3$ ft. 

Mr. Bocke has clearly demonstrated the enormous loss to the colonics 
through the bad butchering of hides and sheepskins. 

The careless flaying of hides and sheepskins, fire -branding of hides on the 
most valuable part, and the using of tar for sheep-brands, arc matters which 
should engage the earnest attention of all interested. 

John D. Ritchie, Secretary 


Department of Agriculture (Live-stock Branch), 
Circular L.S. G2. Wellington, 1st September, 189G. 

The following communications have been received through the Agent- 
General from the secretary of the London Chamber of Commerce. The 
subjects referred to are of great importance to all interested in stock-raising, 
and should therefore receive early consideration. 

John D. Ritchie, Secretary. 

From the Agent-General to The Hon. the Premier. 

Hides and Sheepskins . 

10th July, 1896. 

I ueg to transmit herewith copy of letter from the London Chamber of 
Commerce, covering letter whicn has been addressed to the various Chambers 
of Commerce in Australasia, relative to the loss sustained by the impiroper 
flaying of hides and skins. 

1 venture to suggest that the matter might with advantage be brought aba 
under the notice of the Agricultural and Pastoral Associations of New 
Zealand. 

From the Secretary, London Chamber of Commerce, to the Agent-Geueral, 

London. 

7th July, 1808, 

I am desired to forward for your information copy of a letter whicn has just 
been addressed, on behalf of the leather-trade section of the Chamber, to the 
various Chambers of Commerce in Australasia, relative to the great loss 
occasioned by the improper flaying of hides and skins. 
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Skinning tlu* Sheep : The wrong way,— 111-tluyeil jvclt, with only .'Ll square feet of 
souiul workable surface. 
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3rd July, 1896.. 

Damage to Australasian Hides and Sheepskins from ill faying . 

The leather-trades section of this Chamber has for a long time past had its 
attention drawn to the grievously unsatisfactory way in which a large portion 
of the hides and sheepskins imported from Australasia come to hand, due to 
recklessness and undue use of the knife of the butcher. 

The result of this is a very serious loss, which, by the exercise of proper 
and constant vigilance, could in a verv large measure be avoided, thereby 
rendering the goods more valuable and of readier sale. 

The section fears that the serious character and extent of the damage is 
not adequately realised by those concerned ; and the following facts are of 
interest in this connection : — 

Hides. 

1. The import of Australasian hides, including tanned sides, into the 
Tinted Kingdom (based on the average of the four years ending the 31st 
December, 1895) is about 510,000. 

The number of hides shipped to the Continent direct from Australasia is 
so small that, in view of the difficulties of getting reliable figures, they are 
not recognised. 

It is estimated by the best authorities that the loss per hide on the whole 
number received cannot be less than 2s. 

Sheepskins. 

2. The import of Australasian sheepskins (skins in the wool, salted pelts 
and basils) into the United Kingdom is estimated at 10,820,000 per annum, 
these figures being based on the average of the past four years. 

To this total must he added the woolskins shipped from Australasia direct 
to the Continent of Europe, the mean average number of which from New 
South Wales and Victoria for the four years ending the 31st December, 
1891, is 1,474,453 per annum, exclusive of any which might be so shipped 
by the other colonies. 

The gross quantity of sheepskins, consisting of woolskins, pelts, and basils, 
exported annually from all t ho Australasian Colonies, then, works out as 
follows, viz. : — 

To the United Kingdom ... ... ... ... 10,820,210 

To the Continent of Europe ... ... ... 1,474,453 


12,294,663 

Upon sheepskins wc estimate the loss at 2d. each skin over the whole 
number ; and we may add that one of the largest dressers of sheepskins in 
the United Kingdom has just said, 4 ‘ If it were possible to gel the skins from 
the sheeps' backs without; a knife-mark on the flesh side, I am of opinion that 
it would add from 2s. to 6s. per dozen to the value of the pelts.” 

The figures given show an annual loss to Australasia due to bad butchering 
to be as follows, viz. : — 

£ s. d. 

Hides, 540,000, at 2s each 54,000 0 0 

Sheepskins, 12,294,663, at 2d. each 102,455 10 6 

£156,455 10 6 

This annual Ions would pay interest at 4 per cent, on a capital sum of no 
less than £3,911,388 2s. Od. 
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As one of the leading objects of your Chamber is the fullest and most 
beneficial development of the resources of the colonies, the section feels sure 
of your hearty co-operation, and has the fullest confidence that you will take 
the needful steps to bring the subject of this circular before the notice of 
slaughterers and shippers with a view to remedy this preventable evil, to the 
."benefit of all concerned. I would also venture to suggest that this letter 
might be communicated to the local Press. 


28th May, 189G. 

The attention of this Chamber, and of its Meat and Cattle, South African, 
and Australasian Trade Sections, has been drawn to the serious inconvenience 
and expense spinners and manufacturers are put to in consequence of the use 
of tar and other substances in the marking of sheep. 

A large quantity of wool in its natural state is used in the manufacture of 
carpets and other goods, and, in consequence of the damage to the wool on 
account of the system of marking referred to, the wool requires to undergo 
a process of sorting in order to exclude the portion which would be injurious 
to the manufactured article. 

This process of sorting entails expense as well as loss, the tar-marked wool 
-being unsuitable for the manufacturer’s purpose. 

Notwithstanding this process of sorting, and the exercise of care and 
diligence, tar-stained wool in small quantities occasionally finds its way into 
the finished goods, and leads to serious complaints and formidable claims for 
compensation. 

I am therefore desired to urge upon you the desirability of the adoption 
of a less injurious system of identification or marking which would not be 
subject to the same objections as the process now in use in many parts, and 
to express the hope that your Government will adopt the necessary means 
for bringing the grievance in question under the notice of those immediately 
concerned, with a view' to their taking steps to remedy the evil complained of. 

I would add that the carrying-out of this suggestion would be to the 
advantage of all concerned, as it would, no doubt, lead to the value of the 
wool being considerably enhanced. 


Prom Mr. Heney Gray, Produce Commissioner, to the Agent-General, 

25th June, 189(5. 

In accordance with your instructions, I have made inquiries upon the subject 
of tar-branded wool, about which a communication w r as received from the 
London Chamber of Commerce, dated 28th May last. 

I have seen merchants and brokers in the trade, and find that the practice 
of branding with tar is still carried on in New Zealand, in spite ot repre- 
sentations which have been made during many years past. 

The subject has been revived by the Chamber in consequence of repre- 
sentations made by the Halifax Chamber. Complaints are constantly being 
received from manufacturers as to the loss which arises from finding what 
are technically known as “ tar- tips/ 7 

It seems to be the impression of the trade here that the. subject is too well 
understood by flockmasters to need reiteration. It is probable that the 
practice of branding with tar is carried on mostly by small and inexperienced 
growers. It should be forcibly brought to the notice of all who offend in 
this matter that they are incurring loss far outweighing any economy which 
may be gained in using tar in preference to other mixtures; these, all though 
not of so lasting a character as the former, prevent the losses to which 
attention is now directed. 
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Swabbing vines at Hawkesbury College with sulphate of iron solution, after 
being opened round stock, and surface roots pruned. 
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(1EO. WATERS. 

Orchard Manager, Hawkesbtiry College. 

The work for July is mainly a continuation of June work. The pruning of 
summer fruits should be pushed on where not already done. A few words 
on the method of fruit bearing on the different sorts of fruit trees will not 
be out of place. The whole secret of successful pruning is in the knowledge 
of how and on what wood the various fruits are borne. When this is 
acquired the art of pruning is greatly simplified and without it anyone is 
only working in the (lark. 

Where there are trees of different ages in an orchard, it is better to 
do the young ones before starting tbe fruiting ones, because the aim with 
them is to produce good vigorous wood and this is induced by early pruning. 
Do not be afraid to cut young trees hard hack, remembering that the closer 
you prune the stronger will be the growth. J look upon the first few years 
of the life of a fruit tree to be all important, as no amount of w^ork will 
bring an old tree back into shape if it is allowed to run rampant when 
young. No doubt it requires great determination to cut a beautiful looking 
lot of wood off, but bear in mind that off it must come if you want another 
beautiful lot the next and following years. This latter remark is specially 
adapted to peaches and nectarines. 

In the case of the last-mentioned they bear their fruit on wood of the 
past year’s growth, the blossoms rising immediately from the bud, the same 
shoot seldom bearing again except on casual spurs. In pruning these the 
aim should be to secure a succession of yearling wood. If these suggestions 
are carried out a great amount of thinning of fruit is avoided. 

Apples and pears are entirely different to peaches, bearing their fruit upon 
small terminal and lateral spurs or short shoots which spring from brandies 
of two or more years old. After the tree is once shaped, which is done very 
similarly to any other summer fruit, the annual pruning developes into 
merely cutting out cross brandies or dead wood. 

Cherries are produced upon small spurs on wood of two, three, or four 
years old, and the tree should be cut very sparingly during winter pruning. 
When limbs are to be removed it is better done iu the summer after the 
fruit is picked. This is also just as advisable with young cherry trees. 

Plums bear fruit somewhat similarly to cherries, "viz., upon spurs on two- 
year old wood, and continue to bear upon them for many years, but unlike 
cherries should always bo pruned in winter. The apricot, again, is much 
like the plum and should be very carefully pruned, especially until it is 
three or four years old. Endeavour to give every branch or limb a good 
hold on the main trunk and preveut the formation "of forks, as the apricot is 
very liable to split. 
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Japan plums require a modification of peach pruning or rather a medium 
between the pruning of the peach and that of the plum, but unlike the 
latter they will stand a good amount of summor pruning in addition to the 
winter. They are rampant growers and most prolific croppers ; in fact 
have a tendency to overhear to a fault. 

The pruning of other fruit trees, such as almonds, figs, walnuts, chestnuts, 
loquats, and most all of the citrus trees, consists mainly in the removal of 
dead, broken, or unnecessary branches. This month is tho best, generally 
speaking, for the pruning of grapes. Where grapes are grown for wine, 
instructions are seldom needed by the grower, so these remarks are intended 
for those who are growing a few table grapes. Generally speaking short 
pruning is the best, which consists of cutting back the young wood, leaving 
two eyes to each spur carried by the arms on the main stock. According to 
the age of the vine, two, three, or four arms should be left on the crown. 
Where the vines have been attacked by black spot, they should be opened 
up round the base of the vine and swabbed with the sulphate of iron solution, 
consisting of 5 lb. sulphate of iron, 4 oz. sulphuric acid, and 1 gallon water. 
All affected prunings should be burned. While pruning, all wood of vines 
for cuttings and trees for grafts should be carefully saved and laid in, almost 
entirely covered in some shady place until wanted. After pruning and 
several good cultivations with a large disc or Morgan spading harrow — if tho 
soil is light this is necessary in order to break up tho hard pan that 
forms at the depth that the land has been cultivated to during the year — 
summer fruit orchards should be sprayed as recommended in last month’s 
notes, and this should be followed by a good ploughing. Where not already 
done, planting of young (deciduous) trees should ho proceeded with as soon 
as possible. Do not plant too many varieties, a fault too frequently com- 
mitted. Of course I do not mean not to plant a few good new varieties so 
as to test their value, if you can spare the money ; but plant largely only of 
those varieties that you are sure will succeed best in your soil and climate. 

Where slowly -acting manures have not been applied, no time should be 
lost in so doing, so that the necessary plant food may be available when the 
trees most require it. 
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Now that we have had copious rains the spading over of all spare bed# 
should bo easy. The ground should bo left as rough as possible, so as to 
well expose the surface to the beneficial effects of the weather. The best, 
as well as the cheapest, fertilizer for the vegetable garden is stable manure 
well rotted with straw, leaves, and all sorts of refuse. Care should be taken 
to collect the liquid from the stables and cowyard, os this is most valuable for 
mixing with the contents of the manure pit or heap. 

In an article on “ Forest Nursery Work,’* in the May Gazette , page 300, 
Mr. Jackson describes and figures three styles of seed-beds. 

For seedlings of cucumbers, melons, tomatoes, Ac , which need a lot of 
care at this time of the year, such beds, especially the one with the frame 
shelter would be invaluable. 

Asparagus . — Ground should be prepared and everything in readiness for 
planting in August. 

Jerusalem Artichoke — Require well manured*, drained, and carefully 
worked soil. As a rule whole small tubers are planted, but large ones may 
be divided. Plant 4 or 5 inches deep, about 12 inches apart in rows of 3 or 
t feet. 

Beau, French. — In places where frosts are likely to occur it is hardly 
worth while sowing this month. 

Bean , Broad. — A few rows may be sown. It is well to remember that 
the roots of this plant extend to a considerable depth, and that it cannot 
stand excessive moisture. A well-drained spot where the soil is deep should 
therefore he chosen. 

Broccoli. — A good quantity of seed may be sown well apart in rows in the 
seed-bed, which should be watered regularly. Transplant as soon as seed- 
lings are a fair size. 

Cabbage. — A little seed may be sown thinly in the seed-bed. It is a good 
plan to sow the seed in drills a couple of inches apart. Any seedlings from 
last sowing that are sufficiently advanced may be planted out in well-manured 
beds. 

Carrot . — Put a small quantity of seed in drills, from 1 foot to IS inches 
apart. When the plants are large enough thin out, and be careful to prevent 
the seedlings being choked by weeds. 

Cauliflower . — Put in a little seed so as to have a succession, and plant out 
seedlings from previous sowings. 

Cucumber . — Sow a little seed in a bed, similar to that referred to above, 
so as to have plants ready for putting out early in the season. 

Capsicums or Chillies should also be sown in protected seed-beds. 

Leek . — A little seed may be sown. Strong young leeks may be planted 
out in well-manured trenches* If the soil is dry they should be well watered. 
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Lettuce. — Sow a little seed and plant out seedlings on hand. Beds should 
be well manured. 

Onion . — It is advisable to have onion beds long and narrow, so that all 
the weeding may be done from the paths. The ground should be very 
carefully worked, well manured, and drained. A good quantity of seed may 
be put in this month. Sow in drills and cover the seed very lightly with 
finely crumbled soil. 

Parsnip . — A small quantity of seed may be sown. 

Peas . — Sow largely. In preparing the rows for peas it must be remem- 
bered that the higher the growth of the variety the wider the rows should 
be. This will vary from 3 to 4 feet. 

Spinach . — Should be sown in drills a couple of feet apart. When the 
seedlings show up thin out to about 12 inches from plant to plant. 

Swede Turnip — Turnip . — Sow a little seed in drills. 

Tomatoes . — The seed-bed, with arrangements for shelter, would be useful 
for sowing tomatoes, so as to ensure early crops. 
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Ramie Roots tor Distribution. 

Experiments conducted at the Wollongbar Farm on the Richmond River, 
with Boehmcria nivea (Ramie or Rhea), have shown that this fibre plant 
will thrive to perfection in the loose, well drained sandy loams of onr 
northern rivers district. The Minister for Mines and Agriculture is anxious 
to encourage the cultivation of this crop on a commercial scale, and contem- 
plates offering at some future date a special prize for quantities of the 
product suitable for export. It is understood that a number of farmers at 
Maclean and elsewhere have already arranged to put in a small area this 
season. The manager of the Wollongbar Farm has a quantity of divided 
roots — from which the ramie is most readily propagated — and any one 
desirous of trying it this season may obtain roots on application to the 
Department. Applicants will, however, be expected to defray the cost of 
carriage. 

Leguminous Crops for Pigs. 

Considering the ease with which field peas and beans can be raised 
throughout pretty well the whole of the farming districts of the Colony, 
it might be worth the while of agriculturists who desire to add pig-raising 
to their operations to devote some attention to these crops. The method 
adopted by Mr. Wilson, whose ideas, as printed in the American Agricul- 
turist, are given below, commends itself botli as regards simplicity and 
economy. The chief expense of Ruch a system would appear to be in the 
need for pig-proof fences ; but with plenty of cheap timber, and the 
ingenious use of barbed wire, the outlay need not he heavy. Besides the 
addition of a lucrative branch to the farm, there is the direct advantage of 
land improved by the mere production of generous crops of legumes and the 
droppings of the animals that feed them off. It is far easier to manure 
land in this way than to buy expensive fertilisers and cart them on to the 
paddocks. 

“Corn versus Peas for Hogs. —I have been raising hogs twenty years, 
feeding peas, peanuts, soja beans, &c., and find that corn makes the flesh 
much firmer and the lard whiter and firmer than when fed on any kind of 
peas. I am satisfied hogs will take on fat faster fed on peas than on corn. 
I think I have had hogs gain 2 lb. a day on peas and soja beans. My plan 
of feeding hogs is this : I sow the peas in one field and the soja beans in 
another ; turn the hogs on the peas first and let them eat these, as they will 
rot sooner than the soja beans ; then turn on the latter. When they get 
through the soja beans they are as fat as I want them, when I put them in 
a close pen and feed on corn two weeks to harden. I do not want anyone 
to think I am opposed to peas and soja beans. 1 plant more beans than 
corn, and think 1 get five times the profit from the first I do from corn. — 
W. H. Wilson, Norfolk Co., Va ” 



484 


General Notes. 


Mangolds at Minto. 

Mr. E. Hkrborn, of Rosemount, East Minto, writes: — “I am forwarding 
you per to-day’s passenger train a sample of mangolds (Yellow Globe) 
grown by me at East Minto. They are not of large size, and I do not send 
them merely as specimens of the root. My object is to show that a satisfac- 
tory crop can be grown in this district (where they would be invaluable for 
the dairy cattle) during the worst seasons. I am not aware that anyone 
else in this locality is at present growing them. When I point out that an 
acre of them, of the size I send you, if planted in rows 1 yard apart and 18 
inches apart in the rows, would yield over 2L tons of fodder, it will be 
realised what a different position the dairymen would now be in if each had 
2 or 8 acres to fall back upon for the winter. These have been grown, not 
as a garden crop but as a field crop, and in land typical of much more in 
the district. Ir desired, I can forward very full particulars and cultivation, 
rainfall, &c.” 

Pise Buildings. 

Some time ago there appeared in the Gazette an article by Mr. Lamb on 
suitability of pise, adobe, or mud buildings for dairy and other purposes 
where uniformity of temporaturc is desired. Writing on this subject, Mr. 
Thomas Parkinson, of Sutton Farm, Arding, IJralla, says *. — “ The pise or 
mud walls are coming into favour now for dairies. When I was building 
my house, twenty years ago, T was told that it would not stand, but it looks 
as good as ever, it is 50 feet long by 80 wide, with a kitchen 80 by 14 feet 
inside. I tempered my earth with a horse, and mixed straw with it ; but 
nowadays they use hoards, just damp the earth and ram it in, and there is, 
of course, not half the labour. However, people who have experience of the 
latter method think my plan better adapted to stand the weather. When 
the hoards or boxes aro used, plenty of mortar or cement is required to 
stucco the outside, because the moulded walls are not so hard as those built 
up with tempered earth. These buildings are warm in winter and cool in 
summer.” 

[Even to the man with the choice of half a dozen kinds of accessible materials, M ho 
can consult an architect, and whose participation in the operations need not extend 
beyond a stroll round the job on Sunday mornings, when he can sit on a mortar cask, 
dangle his legs, and wonder whether lie will have a slate or a French tile roof, the 
erection of a house is no light affair. To the settler whose available material is confined 
to his standing timber and a mud pie the difficulties of the undertaking are apt to lie come 
overwhelming. The end of the matter is often a draughty, leaky hut, with all the 
discomforts of a makeshift duelling. This is where the ingenious man gets a chance to 
spread himself, and that he does so to some effect is evident in the number of roomy, 
comfortable fanners’ homes one may see in various parts of the Colony. Many of our 
readers, like Mr. Parkinson, have happily solved the house problem, and a few wrinkles 
from them might bridge over many a gaping difficulty in the way of the building opera- 
tions of inexperienced and in some instances, unskilled settlers. If the owners and 
architects of some of the cozy farmhouses would care to send in their ideas we would be 
glad to publish the information, which would, without doubt, enable those of oxir readers 
less gifted in the practice of bush architecture to make the best of material at their 
command. ] 


PRICKLY-PEAR. 

Ma. J. O’Shea, of Singleton, a few weeks ago, wrote : — “ The experience in 
the troubles of drought that this district is undergoing at present tend to 
ahow that the Government committed an error in ordering destruction of the 
plant known as prickly-pear. We were compelled to aeetroy them eome 
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years ago, and if we only had them hack now, we would have no fear 
of losing our valuable dairy-herd, which will take almost a life time to 
put in prolitablo order again. Those who have pears in this district 
are feeding them to cows in a boiled state, either pure, or better (those 
who have the means) mixing a little bran with them ; and the cattle are 
not only living, but are giving a very fair share of milk. They also make 
an excellent mess for pigs, and they are keeping alive all the pigs that are 
in this district — in fact those who could find a little paddock of pears have 
shifted their cattle and pigs thereto, and erected boilers, from which a daily 
supply is served round to hungry and longing beasts. Those who cannot 
get pears, and they are the many, have their cattle dying already, with only 
the approach of winter. Some have shifted them to the coastal districts, 
which is certain death to cattle reared in this district. By the above you may 
see the error of eradicating the prickly- pear. ” 

There can be no doubt prickly-pear has come in very handy during the 
present trying season, but stacks of hay or ensilage put aside for times of 
scarcity would look more business-like than clumps of this horrible pest. 
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Working Hill-side Orchards. 

Mr. A. J. C. Vagele, of Mount Douglas, Paterson, writes: — “There seems 
to be a w r ant of knowledge in properly treating hillsides on which orchards 
are planted. I find that it is almost impossible to cultivate them properly 
without losing the soil with heavy rains. Drains along the surface are not 
sufficient, as they soon fill up, and are in the w r ay of working the ground in 
the summer. In w inter a crop of prairie-grass, or stagger weed, is very good 
to hold the ground, but I would rather it could be done without. It the 
Department could give the readers of the Agricultural Gazette a hint on the 
above, it would be much appreciated by a large number of fruit growers 
about here, and I have no doubt elsewhere.” 

In reply, Mr. Allen, Fruit Expert, reports: — “As I have had some 
slight experience with raising fruit-trees on the side of a hill, 1 will 
endeavour to give our readers the benefit of same, which proved in 
every way satisfactory. It means additional labour, of course, hut is only 
that entailed on every orchardist in an irrigation settlement when water 
for his trees is to be available, and the results more than compensate for 
any trouble. After each thorough cultivation (that is, after the orchard 
iiad been cultivated once each way, or more if necessary) I took a two-horse 
plough and ran a good furrow' down between each row of trees — this, of 
course, only during the rainy season — and I found it always answered the 
purpose very well where the rain was not too heavy, each furrow having 
only a small quantity of surplus water to carry off. If, however, there is 
cause to expect very heavy rains, it would be advisable to go up and back in 
the same furrow, or even to make two furrows between each row of trees, so 
that there will be no danger of scouring, or of the furrows breaking away 
through having to carry too much water. On every hillside there are 
usually two angles at which the w r ater will flow. For ordinary rains I would 
recommend running the furrow on the angle w r here it has not too great a 
fall; but where heavy downpours are of frequent occurrence, it will be 
necessary to run the furrows in the direction which gives them the greater 
fall, otherwise the water will break from one furrow into the other and 
destroy them. The furrows will have to be drawn out after each cultivation. 
This entails about half a day’s work w ith a team, but the results prove that 
it is worth the trouble. It is advisable to have a ditch running along the 
top side of your orchard, so as to prevent any water from adjoining paddocks 
flowing over and washing the land away. On exposed hill-sides, where the 
sand is continually shifting with the winds, it is very often advisable to grow 
a crop between the rows of trees. A strip about 8 feet wide in the centre of 
the rows for the first year or two, while the trees are young, will be found a 
great help in protecting the latter ; hut where this is done it will be necessary 
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to give the soil a good manuring in order to avoid impoverishing it. When 
this course is adopted the grower will have to cultivate well and often 
around the trees, as the growing crop takes considerable moisture, and if the 
trees are not properly cultivated this would seriously retard their growth.” 


Wine turning Acid. 

A -CObrespondent, writing recently about general viticultural affairs, men- 
tions that some of his w r ine commenced to turn acid, and he was advised by 
a friend to use sulphate of magnesia and alcohol, as well as bicarbonate of 
potash. . Before trying such specifics he thought it just as w T ell to seek 
the advice of the Department. 

The communication has been brought under the notice of Professor 
Blunno, Viticultural Expert, who says: — “In case of wine turning acid, 
sulphate of magnesia w'ould not act or do any good, but would impart a 
bitter taste to the wine. Pure caustic potash is more preferable than 
bicarbonate of potash, and, applied in due proportion, would be effective. 
As the correspondent did not send a sample of the wine, no opinion can 
be offered as to the exact quantity of acetic acid already formed, so the 
best "way to determine the exact amount of pure caustic potash to use is to 
take three bottles of the wine ; put 15 grains in the first, 30 in the second, 
and 40 grains in the third bottle, to see the effect of each amount, and then 
apply the dose that is found suitable, remembering that six quart bottles 
are equal to a gallon, and calculating the amount of pure caustic potash 
accordingly. In taking the three bottles the wine should be drawn off, half 
from the top and half from the bottom of the cask. After having tried the 
effects of the different proportions on the samples, t lie whole quantity of 
potash that it is decided to use should he dissolved in two to four gallons of 
the w r ine according to the weight of the substance, and then poured into a 
clean cask, the bulk of the wine following afterwards. 

“ If the cask of this doubtful wine is rather big, and the acetic taste only 
slight, it means that the alteration has not reached the bottom as yet; so 
probably by separating the top with a syphon until the sound part is 
reached, a good portion of the cask could be saved. In such a case the 
wine in the top is kept separate and treated as indicated above with pure 
caustic potash, and the part Bt ill sound racked into another vessel that 
is clean, and has been previously smoked with fumes of sulphur. The cask 
into which the treated wine is put should be kept full, and should be 
watched. Keep the hung clean, and get rid of the wine as soon as possible. 
A blending of wine treated with caustic potash with a round full-bodied 
wine somewhat sweet, in the proportion that, judging by one’s palate, seems 
best, would certainly make a wine more palatable for early consumption.” 

Seedlings from Grafted Trees. 

Mb. E. R, McDouall, of Ulumbarella, Barraba, says: — “I have a peach- 
tree grown from a stone of a yellow Italian peach that was grafted to a 
late variety of cherrystone peach (ripening Eebruary and March). The 
fruit of this tree is a semi sort of slipstone ; when very ripe resembling the 
Italian in size and colour of flesh, except being very dark red at the stone, 
which is very large, aud it ripens fully three w’eeks after both parent varieties 
are done, do all appearances it is a different peach. Does growing 
seedlings from grafted trees always result in a crossbred or different sort 
of peach P ” 
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In reply, the Fruit Expert, Mr. Allen, states: — “In grafting or budding 
trees from one variety to another I have never found that the new variety 
followed in any way the tree grafted upon, or changed in any particular its 
habits or appearance, the object of grafting or budding being to propagate 
fruit similar to that produced by the trees from which the buds or scions 
for grafting were taken ; for instance, if we had a Lady Palmerston peach, 
tree and wished to grow a different variety (say Comets) the latter, when 
budded on the L.P. tree, would not in any way resemble the Lady 
Palmerston, but would preserve in every way its own habits and peculiarities. 
A peach-tree raised from the stone of a grafted tree will sometimes closely 
resemble its parent tree ; but this is a mere chance, as if all the pits were 
planted from any one tree there might be a dozen different kinds of fruit, 
and mostly of inferior quality — in fact, it is very rarely indeed that one gets 
a really good seedling peach. The peach described would not be a good one 
commercially, as the colour around the pit would condemn it for canning, 
and it would not bo any good as a drying peach.” 

Setting Brain Pipes. 

Mr. J. Kempt, East Hill, asks : — “ In laying unglazed pipes for fruit-trees, 
would the drainage be better — (1) if the pipes had just enough clay to keep 
them firmly in their places, then about G inches of shale (such as taken from 
an underground tank and exposed to the air till it crumbles to pieces) 
placed on top, and then filled in (we intend draining to a depth" of about 
3 feet, and have a considerable amount of shale on hand) ; or (2), would a 
drain made only of said shale, put in about 1 foot thick, bo likely to give 
satisfactory results ? ” 

The Fruit Expert, Mr. Allen, reports : — “A little clay, placed around the 
tiles to keep them from shifting, and is quite sufficient without the addition 
of shale. If stones are available a good drain may bo made as follows : — 
Dig a ditch, carefully grading it at the bottom ; then place large flat stones 
at the bottom so as to form a clear passage of good size for the flow of water. 
The ditch is then half filled with rough field stone (with small sizes on top), 
and on these a layer of fine brush, hay, or straying. The rest of the ditch is 
filled with earth.” 


Woolly Aphis, or American Blight. 

A numjjeh of correspondents have asked for advice concerning the treatment 
of this disease. 

The Fruit Expert, Mr. Allen, has furnished the following particulars of 
remedies that, properly applied, have been found most effectual:-— “ If both 
branches and roots are badly affected, and the trees have started to die back, 
it is almost impossible to cure them ; ami I would strongly recommend 
rooting out the worst and burning them up, and replanting with blight- 
resisting stocks, such as Northern Spy and Majetin. Tree holes to bo 
sprayed with tar water before new trees are planted. For trees affected in 
a less degree the following treatment, when the disease occurs on the roots, 
will be found most effectual : — 4 lb. of sublimed sulphur, in an iron pot, with 
enough water to stir conveniently while boiling for twenty minutes ; then 
add 1 lb. of caustic potash, previously dissolved, and, whilst still hot, add as 
much colza or other vegetable oil as will make it into a thick paint. Before 
it gets cold, with a large paint-brush, daub the mixture for the space of a foot 
round the butt of the stem of the tree. liain will wash it into the roots, and 
the oil will tend to preserve its strength for years. For work above ground I 
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cannot recommend anything better than the resin compound ; but it must bo 
applied hot, in fact, for winter spraying it may be so that the hand cannot 
be borne in it ; it will prove more effective if used this way. To mix the 
resin compound, take 3 lb. of caustic soda and 4 lb. of resin ; dissolve in 3 
pints of water over fire. When properly dissolved, add water slowly to make 
36 pints, keeping the mixture boiling. Dilute this with 14 gallons of hot 
water; apply with a spray, very hot. This is for winter spraying only. 

For Codling Moth, 

Spray with a solution of Paris Green in the spring, just as the fruit is 
setting, on a cool, cloudy day, in the proportion of 1 lb. to 200 gallons of 
water, the mixture to he kept well stirred while using it. Spray again in 
about ten days after first spraying; also bandage tbc tree, and look at same 
at least once a week. Keep the orchard clean, destroying all rubbish which 
may be a breeding-place for insects of any kind. 

Collar Rot. 

Mr. T. E. Brown, of St. Ives, Gordon, asks : Can you advise me what to do 
with lemon trees from three to six years old, that gum from the ground to 
2 feet or so up the tree ? 

The Fruit Expert, Mr. Allen, from the particulars given, is of opinion 
that these trees are suffering from collar rot, and lie would strongly recom- 
mend that they be dug out and the land replanted with lemon trees on orange 
stocks. The trees should be planted shallow, and no water allowed to stand 
around them. If the soil is at all damp, good drainage is necessary. So 
far as Mr. Alien knows there is no certain cure for collar rot, and he has 
seen trees which have received the most careful attention and treatment for 
this disease eventually die. However, if the trees are not very badly affected 
it might be worth while to try scraping off all the rotten bark and wood 
clean, and then mixing equal parts of carbolic acid and pure tar, which must 
be applied to the affected parts only. It may have a good effect for a time. 

Rearing Calves on Separated Milk. 

Mr. Edward Grindley, of Mullutnbimby, asks for information relating to 
the rearing of calves on separated milk : What is the best substance to add 
to take the place of the cream and the quantity ; mode of mixing? 

Mr. O’Callaghau says : ** Separated milk should be fed warm and sweet 
to calves. For young calves that are not able to eat grass, Ac., fat must be 
added to separated milk, and the best means of doing this is to get crushed 
linseed and dissolve or mix it in boiling water. Allow the mixture to stand 
till cool, and take about equal parts of the mucilage and separated milk, 
which when mixed will make an excellent calf food, as linseed, besides sup- 
plying the necessary fat, is very easily digested. 

Wheat and Sugar-Beet for Nobiac District. 

Mr. John M‘Kay, of Nobiac, via Stroud, asks for information as to wheat 
suitable for his district ; also, if sugar-beet would be likely to succeed. 

Mr. Valder would advise trying a few rust-resistant varieties of wheat 
such as Australian Talavera, Marshall s No. 3 and No. 8, Venning's rust- 
resistant and Allora Spring for flour, and Algerian for poultry and pig feed. 
Sugar-beet should do fairly well if sown in well-prepared land in August. 
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Buckwheat. 

The value of buckwheat for poultry feed, and other purposes, is, judging by 
the number of inquiries received, becoming widely appreciated. Next 
month wc hope to publish an article giving full directions for the extensive 
sowing of this crop in spring. 

Restoring Worn-out Wheat Land, 

Mr. Thomas Cross, of Jindera, and numerous correspondents throughout 
the wheal-growing districts, have asked for advice as to the most economical 
and effective means of restoring the fertility of worn-out wheat land. Mr. 
Valder reports: — The best system that I know of for bringing what is 
known as “worn-out” wheat land into profitable cultivation is as follows: 
Plough the land in Autumn fairly deeply — say, at least 6 in. ; then in the 
spring (September or October) harrow it well and sow T cow-pea at the rate 
of 1 bushel per acre broadcast, or 1 peek per acre in drills. When the plants 
are commencing to form their pods roll them down and plough them in. 
Another plan, which is perhaps the easiest and best, is, instead of ploughing 
the plants in, to put sheep on the crop and feed it off, and then plough when 
the weather is favourable. If this treatment was repeated every fourth 
year, I consider that most wheat lands would bear good crops for an 
indefinite period.” 

Influence of the Moon on Vegetation. 

Mr. John Morrison, of Bolga Creek, Queanbeyan, writes : “ I atnd esirous 
of obtaining information on the influence of the moon on vegetation. I know 
a good many farmers in this district who sow their crops, kill for beef, cas- 
trate farm animals, <fcc., according to the moon. A few ridicule the moon 
theory, but I have never yet heard any one prove that the farmer is wrong 
who sows his crop according to the moon. Will the Agricultural Gazette 
give some information on the subject?” 

This belief in lunar influences is common enough. Concerning it, the 
Government Astronomer, Mr. H. C. Russell, says: — “The belief in the in- 
fluence of moonlight on animal and vegetable life comes down to us from the 
time when the moon was worshipped as a divinity, and control over animal 
and vegetable life was attributed to the orb of night. That faith, handed 
down from father to son, holds still in thraldom, in face of the infinitely 
higher conception of the Divine Being to-day, multitudes of the human 
race, educated and uneducated. It is so difficult to throw off myths that are 
handed down from father to son. Nevertheless science can find nothing to 
support them. The obvious way to decide the question for the individual is 
to try the two methods concurrently, for instance, plant or sow one half the 
field when the moon is favourable and the other half when it is unfavourable, 
and watch the result.” 

Sorghum Seed for Poultry. 

In answer to an inquiry by Mr. W. Nottley, of Belmore River (Macleay), as 
to the value of sorghum seed for laying hens, Mr. McCue, of the Hawkes- 
bury Agricultural College, reports : “ Sorghum seed (by itself) is not a good 
Ggg-producing food for hens. Wheat is the best gram food. Sorghum is 
useful only for young and growing fowls, and is not a first-class food/’ 
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About the most prolific seed-fielder of the numerous varieties of sorghum 
grown in New South Wales is “Kaffir Corn.” This, mixed with other 
grains, is extensively used for poultry in the United States, and one of the 
most prominent poultry men of Kansas, in a recent number of the American 
Agriculturist , says : — 

Feeding for Fggs . — Overfeeding produces worse results than not feeding 
enough. If fowls do not eat rapidly, or scarcely eat any at ail, it is an 
indication of overfeeding, and the remedy is to stop feeding until the 
hens get hungry. It is a mistake to feed hens three times a day — not 
only this, but it is a mistake to give them all the breakfast they will eat. 
From one-half to two- thirds of a meal in the morning, and a full meal 
at night, gives me the best results in eggs. This equally applies to fowls 
confined in breeding pens and fowls running at large. When fowls are 
confined, they must be furnished with grit, green food, lime, and a dust 
bath, and many things may be added. Old plaster, dry, is a good substitute 
for both grit and lime, as are crushed oyster shells. A good twice-a-week 
ration is moat scraps, and crushed bone meal or granulated bone. One of 
the most important things is a scratching shed, as the hens must be kept 
busy, and also happy, and if they are thus provided for and furnished with 
clean straw and chaff, they will be both busy and happy, if not overfed. 
Kaffir corn is one of the best egg-producing foods that 1 have used — equal 
parts of Kaffir corn and oats, and one-fourth of wheat and corn, all ground 
together for a hot mash in the morning, made by scalding with boiling water, 
using just enough water to leave it in a dry crumbling mass, and by no 
means sloppy. A little salt, and occasionally a little cayenne pepper, may 
be added. This should be fed in clean troughs, and never on the ground. 
The evening feed may be whole grain, but principally of any of the above 
mentioned grains except corn. This may befed,Dut it must be used spar- 
ingly. It is a good plan to give them a good feed of any of the other grain 
first, and the last thing before going to roost give them their will of corn. — 
A. H. Duff, Kansas. 

Young Bees thrown from the Hive. 

Mu. Nottlet, of Belmore River, asks : “ Can you tell me why bees throw 
out their young just as the winter is starting ? The bees about here seem 
to do it every year. The majority of bees thrown out seem to be almost 
full-grown.” 

Mr. McClc reports : u When there are not sufficient bees in the hive to 
cover all the brood and keep the heat up, the young bees that are left 
unattended perish of cold — chilled brood — and their dead bodies are thrown 
out,” 


Sore Eyes in Cattle. 

Mr. Thomas Hampton, of Cecil Hills, says : “ The cattle are suffering 
from very sore eyes, which comes on in the form of a light scum around the 

S ii of the eye, and continually grows until it covers the whole of the eye, 
ing the animal quite blind. I have used burnt alum and several other 
remedies, but with poor results. The cattle remain blind for several weeks.” 

The disease indicated is probably epizootic ophthalmia, concerning which 
the Government Veterinarian, Mr. E. Stanley, says : “ This affection is 
usually seen in several cattle or sheep about the same time in various 
paddocks in the same district. However, as the majority recover, little 
notice is taken of the disease in the early stages ; but that is just the time 
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when proper treatment (if it were possible to apply it) would he of the 
greatest benefit. It is in the acute stage, when the inflammation is severe, 
the animal being almost blind, that treatment is attempted. Now, at this 
particular stage, much harm is done by in judicious treatment. Even yarding 
animals, unless done very carefully, will do more harm than good. The eye 
is a very delicate, sensitive organ to deal with ; therefore, Nature is frequently 
the best restorer. She can be assisted by attending to the animal’s comfort, 
having food and water accessible to the nearly blind animals, keeping them 
perfectly undisturbed and in shady places. It may happen that the animal 
becomes nearly blind in one eye, the other recovering. In such cases the 
disease becomes chronie, the eornea covering the eye remains a milky -white 
colour. Proper treatment in this form is sometimes beneficial in clearing 
the eye. For animals that can be handled, the following applications are 
recommended for the eyes : — For the first stage of the disease. 1 oz. of 
tincture of opium, 1 pint of water ; or 1 oz. of liquor plumbi subacetate, 
1 oz. tincture of opium, 2 pints of water. These may be applied two or 
three times daily. For the second stage, after the acute inflammation has 
subsided, 1 part of boracic acid, 60 parts of water ; or 40 grains of nitrate 
of silver, 1 pint of w r ater. These may be applied two or three times a week. 
In the chronic stages, finely pow dered burnt alum may be blown on the eye 
once a week.” 
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Society. Secretary. Date. 

Dftysto A. and H. Society A.B. Chippeudall Jan. 6, 7 

Albion Park A. and H. Association H. Fryer 13, 14 

Gosford A. and H. Association W. McIntyre ... „ 29, 30 

Wollongong A. and H. Society J. A. Beataon ... Feb. 3,4 

Cobargo A., P., and H. Society T. Kennedy ... „ 16*, 17 

Ulladulla P. and A. Society C. A. Cork ... ,, 16, 17 

Berrigan A. and II. Society R. Drummond... ,, 17 

Rivcrina P. and A. Society (Cereal) W. Elliott ... ,, 

Manning R. (Taree) A. and H, Association H. Plummer ... ,, 18, 19 

Lithgow A., H., and P. Society J. Asher ... ,, 18, 19 

Robertson Agricultural Society R. J. Ferguson . Mar. 2, 3 

Bega A., P., and H. Society J. Underhill ... ,, 3, 4 

Southern New England (Uralla) P. and A. Association Jas. Leece ... ,, 9, 10 

Tumbarumba P. and A. Society W. Willans ... ,, 9, 10 

Tenterfield Intercolonial 1\, A., and M. Society ... F. W. Hoskin... „ 10, 11, 12 

Coonabarabran P. and A. Association K. May -Steers... ,, 11 

O heron A., H., aud P. Association A. Cafe ,, 11, 12 

Berrima District (Moss Vale) A., H., and I. Society ... J. Yeo .. ... ,, 11, 12, 13 

Cobargo A., P., and H. Society ... T. Kennedy ... ,, 16, 17 

Orookwell P. and A. Association W. P. Levey ... „ 18, 19 

Lismore A. and I. Society T. M. Hewitt ... „ 18, 19 

Walcha P. an<l A F. Townsend ... „ 23, 24 

Cudal A. and P. Society C. Schramme ... ,, 24, 28 

Blayney A. and P. Association J. Clements ... April 1, 2 

Mudgee A., P., H., and 1. Association J. Cox ,, 6, 7 

Liverpool Plains (Tamworth) 1\, A., & H. Association A. M‘Leod ... ,, 6, 7, 8 

Warialda P. and A. Association W. B. Geddes... ,, 7, 8 

Williams River A. and H. Association W. Bennett ... ,, 7, 8 

Cooma l*. and A. Society I). C. Pearson... ,, 7, 8 

Orange A. and 1*. Association \V. Tanner ... ,, 7, 8, 9 

Gulgong P. and A. Association C. E. Hilton ... ,, 13, 14 

Quean beyan 1*. and A. Association . . . .. . . \Y. D. Wright... ,, 13, 14 

Royal Agricultural Society .. F. W T ebster ... ,, 14-20 

Morec P. and A. Society S. L. Cohen ... ,, 21, 22 

Clarence P. and A. Society (Grafton) d. Wilcox ... ,, 27, 28 

Bathurst P. and A. Society W. G. Thompson ,, 28,29,30 

Hunter River (West Maitland) A. and H. Association... W. C. Quinton ,, 28, 29, 30 

Hay Hortie. Society J. Johnston ... May 5 

Namoi P. and A. Association (Narrabri) J. Kiddle .. ,, 5, 6 

liawkesbuiy District Agricul. Association (Richmond) C. S. Guest ... ,, 6, 7, 8 

Upper Manning A. and H. Society W. Dimond ... ,, 12, 13 

Wellington P. and A. Society R. Porter ... ,, 13, 14 

Upper Hunter P. and A. (Muswellbrook) J. C. Luscombe. ,, 19, 20, 21 

Nyngan and District E. H. Prince .. June 1, 2 

Brewarrina P. and A. Association H. L. Cathie ... ,, 7, 8 

Cobar P. and A. Association ... ... ... ... W\ Redford ... ,, 9,10 

Deniliquin P. and A. Society H. j. Wooldridge... July, 13, 14 

Hay P. and A. Association ('has. Hidgcock. ,, 22, 23 

Rivcrina P. and A. Society (Jerilderie) \V. Elliott ... ,, 27,28 

Condobolin P. and A. Association ll. W. Grey limes. ,, 28, 29 

Lachlan P. and A. Association (Ilillston) Thos. Cadell ... ,, 30 

Gunnedah P., A., and H. Association J. H. King ... Aug. 3, 4 

Forbes P., A., and H. Association F. Street ... f , 5,6 

Corcwa P., A., and H. Society E. L. Archer ... ,, 19, 20 

Cootamundra A., P., H.,and I. Association T. W illiams ... ,, 25, 26 

Grenfell P., A., H., and I. Association G. Cousins ... ,, 25, 26 

Grenfell P. and A. Association Geo. Cousins .. ,, 25, 26 

Northern Agricultural Association ... .. ... C. Poppenhagen Sept. 1,2 
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Murrumbidgee P. and A. Association (Wagga)... 
Burrawong P. and A. Association (Young) 

Albury and Border P. , A. , and H. Society 
Murrumburrah P., A., and I. Association 

Yass P. and A. Association 

WaUsend and Plattsburg A. H. P. P. and C. Society 
Parkes P., A., and H. Association 

Junee P., A., and I. Association 

Burrowa P. , A. , and H. Association 
Cowra P., A., and H. Association 

Temora P., A., H., and I. Association 

Narrandera P. and A. Association 

Berry Agricultural Association 


Secretary. 

Date. 

P. W. Lorimer. . 

Sept. 

1, 2 

C. Wright ... 

M 

l» 2 

Geo. E. Mackay 

*> 

8, 9 

Miles Murphy... 

ft 

8, 9 

Thos, Bernard... 

ft 

9, 10 

G. Gilmour 

ft 

9, 10, 11 

H. 8. Harwood.. 

f f 

15, 16 

T. C. Humphrys 

ft 

15, 16 

J. H. Clifton ... 

ft 

16, 17 

Fred. King 

ft 

22, 23 

W. H. Tubman. 

Oct! 6 

22, 23 

J. F. Willans ... 

, 7 

A. J. Colley ... 

Nov. 24, 25, 26 


1898. 

Dapto A. and H. Society 

Albion Park A. and H. Association 

Kiama A. Association 

Wollongong A., H., and I. Association ... 

Robertson Agricultural Society ... 

Shoalhaven A. and H. Association 

Ulladulla A. and H. Association (Milton) 
Tenterfield Intercolonial P., A., and M. Society 

Inverell P. and A. Association 

Berrima District (Moss Vale) A. H. and I. Society 

Cumnock P. and A. Association 

Camden A., H., and I. Society 

Bathurst A., H., and P. Association 

Royal Agricultural Society of N.S. W 

Richmond River A., H., and P. Society (Casino) 
Hawkesbury District Agricultural Association ... 


... A.B. Chippendall Jan. 12, 13 
... H. Fryer ... ,, 19, 20 

... J. Somerville ... ,, 25, 26 

... J. A. Beatson ... Feb. 2, 3 
... R. G. Ferguson.. ,, 8, 9 

... R. C. Leeming... ,, 10, 11 
... C. A. Cork ... „ 16, 17 

... F. W. Hoskin... Mar. 9, 10, 11 
... I. McGregor ... „ 10, 11, 12 

... J. Yeo „ 10,11,12 

... Thos. Howard... ,, 17 

... W. R. Cowper... „ 23, 24, 25 
... W. G. Thompson „ 23, 24, 25 

... F. Webster ... April 6-12 
... Jas. T. Tandy... ,, 14, 15 

... C. S. Guest ... May 


Secretaries of Societies are asked to forward dates of forthcoming Shows as soon 
as decided. 


[4 plates.] 
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Useful Australian Plants. 


By J. H. MAIDEN, 

Government Botanist and Director of the Botanic Gardens, Sydney. 


No. 39. — A Red Box ( Eucalyptus Bosistoana, T'.v.M.) 

A hitherto unrecognised timber-tree in New South Wales. 


Introductory Remarks. — This is a box whose existence has been known, 
particularly on the South Coast, for a considerable time, but it was assumed 
to be the ordinary box, or grey box ( Eucalyptus liemiphloia ), or at least a 
form of it. Herbarium specimens were, however, procured both by Mr. J. 
V. de Coque, Timber Inspector, Public Works Department, and Mr. J. S. 
Allan, the Forester of the district, when it was observed that the tree could 
not be brought under E. liemiphloia. Shortly afterwards Baron von Mueller 
described the tree under the name of E. Bosistoana , as will be seen below. 
Some little confusion has arisen in connection with the Cabramatta specimens 
supplied to the Baron, those known as ironbark-box having been sent in 
error by his correspondents. The Baron informed me that it was his inten- 
tion to amend his description of the species, but his failing health, which 
resulted in his death, precluded him from carrying out his intention. The 
characteristic by which the fruits of this tree may be recognised by the tyro 
consists in the unusually large number of valves of the fruit. I may mention 
that this tree in southern New South Wales and Victoria has sometimes 
gone under the name of E. odorata , a very reasonable mistake ; but I do not 
think the true odorata is indigenous out of South Australia. 

Vernacular Names . — “ Called locally by the colonists of New South Wales 
‘ Ironbark-Boxtreo,* and in some places also * Grey Boxtree.’ ” — (Mueller). 
I have already drawn attention to the mistake by which this tree was con- 
founded with the so-called 44 Ironbark Box.” Its most usual name in New 
South Wales is “ Red Box,” owing to the pale red colour of the timber. 

It must not be confused with the well-known 44 Red Box” ( Eucalyptus poly - 
anthemd) of the Mudgee district and southern mountainous districts. The 
colour of the latter timber is usually of a much deeper colour than that of 
E. Bosistoana. 

Aboriginal Names . — 44 The * W ul-WuT of the aborigines of the county of 
Dampier; the 4 Darjan* of the aborigines of Gippsland.” — (Mueller). 

Botanical Name . — 44 As richly oil-yielding and also as exuding much kino, 
this tree is especially appropriate to connect therewith the name of Joseph 

A 
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Bosisto, Esq., C.M.Gr., who investigated many of the products of the 
Eucalyptus, and gave them industrial and commercial dimensions.” — (Dedi- 
cation of Baron von Mueller). 

j Botanical description. — This Eucalypt was described by the late Baron 
Ton Mueller in the Australasian Journal of Pharmacy for October 1895, and 
as it is not likely that many of my readers have access to the original 
description, I give it here : — 

Finally tall. 

Branchlets slender, at first angular. 

Leaves on rather short petioles, almost chartaceous, mostly narrow or clongate- 
lanceolar, somewhat falcate, very copiously dotted with translucent oil glandules, 
generally dull-green on both sides, their lateral venules distant, much diver- 
gent, the peripheric venule (marginal vein) distinctly distant from the edge of 
the leaf, all faint. 

Seedling-leaven roundish or ovate, scattered, stalked. 

Umbels few-flowered, either ax illar- solitary or racemosely arranged. 

Peduncles nearly as long as the umbels or ofteuer variously shorter, slightly or some- 
times broadly compressed. 

Pedicels usually much shorter, rather thick and angular. 

Tube calyx turbinate-semiovate, slightly angular. 

Lid fully as long as the tube, semiovate-hemispheric, often distinctly pointed. 

Stamens all fertile, the inner filaments abruptly inflected before expansion. 

Anthers very small, cordate or ovate-roundish, opening by longitudinal slits. 

Style short. 

Stigma somewhat dilated. 

Fruit comparatively small, nearly serniovate, its rim narrow, its valves 5-6 or rarely 
4, deltoid, totally enclosed, but sometimes reaching to the rim. 

Sterile seeds very numerous, narrow or short. 

Fertile seeds few, ovate, compressed, slightly pointed. 

This species in its systematic affinities is variously connected with E . odoratu s E. 
Merophloia , E. hemiphloia and E. drepanophylla . A fuller account of this valuable tree 
will early be given.— (Mueller). 

Leaves . — In liis dedication, the Baron referred to the leaves as “ richly oil 
yielding,” but I am not aware that we have as yet any specific data to go 
upon, either as to yield or composition. 

J Exudation. — Baron von Mueller states that this exudes much kino, but I 
have not yet received samples of it. 

Bark . — The bark on the lower part of the trunk is persistent, the upper 
part has a smooth gum bark ; it is, in fact, an ordinary box-bark. 

Timber .-^ This timber resembles that of the ordinary box (E. hemiphloia) 
a good deal, its chief superficial difference being that, particularly when 
fresh, it has a pinkish or pale reddish colour. Now that attention has been 
prominently directed to this timber, it would appear desirable to discuss its 
merits (or demerits), taking the true box or grey-box for comparison. 

It has been, and is now used by the Department of Public Works for the 
Construction of bridges in the Bega, Eden, Bombala, and Cooma districts. It 
is also a favourite timber for fencing purposes. In response to an inquiry, 
Mr. Forester Allan states that the box in the vicinity of Wyndham is the 
same epecies, and of good quality, and has been used in the construction of 
bridges in the Bombala district. 
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Following is an extract from an official report furnished by request to the 
Forest Department by the Engineer for Bridges, Public Works Depart- 
ment : — “The chief objection to the timber is its free grain, which renders 
it liable to split and open with exposure. This characteristic prevents the 
use of it by the Department in truss work, where the timber used is cut 
into sizes in which splitting would bo a serious weakness. It has, however, 
been used, and it is at present used, by the Department for piles and girders 
in the districts in which it grows. I am not aware of any such plentiful 
supply of the timber being available as to make its use, outside tbe districts 
in which it grows, probable.’* 

I have made personal inquiry into the merits of this timber in the districts 
in which it grows, both in southern New South Wales and Victoria, and I 
believe it to be a really valuable timber. At the same time, it has been for 
a long period of years confused with other timbers, and it is not likely that 
we are yet in a position to assess it at its real value. Correspondence on 
the subject is invited. 

Following is a copy of the official report on engineering tests applied to 
this timber, furnished by Professor W. II. Warren, of the University of 
Sydney, to the Under Secretary for Mines and Agriculture, in January, 
1895. The timber was supplied to Professor Warren under the name of 
“lied Box”: — “The results of the transverse tests are very important, as 
they show the, relative strengths of the timbers in small and large beams. 
From an inspection of the enclosed table it will be seen that the large beams 
are 25 per cent, weaker than the small beams, as the mean modulus of rup- 
ture is 4 9 tons per square inch in the former and G 55 tons per 89th inch in 
the latter. The smaller sections are about the same as those used for my 
experiments on A ustraliau timbers recorded in the book published by the 
Government Printer, whereas the larger sections are similar to those used 
for bridge construction. From the results of experiments on similar small 
and large sections of ironbark timber I obtained the same percentage of 
reduction of the modulus of rupture in tbe larger section as that now 
recorded for red box. I have included in the enclosed table the results of 
testing two large* beams of ironbark timbers, which are about as strong as 
the red box beams of similar scantling. The ironbark beams were not good 
specimens, and contained several large cracks, whereas the red box beams 
were perfect specimens. 

“ The results of the compressive and shearing tests of red box timber are 
about 25 per cent, lower than those obtained by testing similar sizes of iron- 
bark timber, as will be seen by comparing them with those given in my book 
on Australian Timbers.” 

“ Note. — The modulus of rupture is found from the formula — 

3 wl 

2 hd 2 

“ The modulus of elasticity from the formula — 

W * 


4 vbd * 

(See page 19, “ Australian Timbers.*') 
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Transverse Shearing and Compressive Strength of New South Wales Timbers. 
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Size , — A beautiful tree ; grows to a large size — from 70 feet to 150 feet in 
height, and from 6 feet to 20 feet in circumference. 

Distribution . — Following are the localities given in Baron von Mueller’s 
original description : — “ In swampy localities at Cabramatta, and in some 
other places of the county of Cumberland, and also in the county of 
Camden (Rev. Dr. Woolls) ; near Mount Dromedary (MiB& Bate) ; near 
Twofold Bay (L. Morton) ; near the Genoa (Barnard) ; on the summit of 
the Tantowango (? Tantawanglo) Mountains, and also near the Mitchell 
Fiver (Howitt) ; between the Tambo and Nicholson Rivers (Schlipalius) ; 
near the Strezlecki Ranges (Olsen).” 

Following is an ampler description of the New South Wales localities in 
which the tree is most commonly found : — From Moruya to the Victorian 
border, between the coast range and the sea, in the counties of Dampier and 
Auckland, and on the south-east of the county St. Vincent. Its presence 
indicates good land. It was very plentiful in the Moruya, Bega, and Eden 
districts before settlement, but at present is only to be found in small 
patches, scattered more or less between Moruya ana Eden. 

Reference to Plate— k. Fruit, b. Loaf, showing venation. 
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No. 40. — Comet Grass ( Perotis rara , It. Br.) 

Botanical Name. — Perotis , from the Greek word peros, wanting or deficient, 
though the author of the genus gives no indication of what part he desired 
to indicate as deficient (supposing such to have been his idea) ; or, perhaps, 
from the Greek otites , eared, with long ears, and peri , around, referring to 
the long awns ; rara , Latin, signifying seldom seen, or unusual. It is not a 
very common grass. 

Many botanical authors do not indicate the meaning of the generic or 
specific names they found, and it is not always obvious what an author’s 
meaning is. It is very desirable, I think, that authors should always explain 
their own botanical names, except, of course, in cases where they are self- 
evident. 

Vernacular Names. — “ Comet Grass” of Queensland. This is Mr. Bailey’s 
designation, and in his absence in Northern Queensland, I am unable to 
enquire whether he gave the name because of the grass being found near the 
Comet River, Queensland, or because the graceful spike was thought to 
resemble the tail of a comet. 

Botanical Description (B. FI. vii, 500). 

Stems from a decumbent or branching base, slender, ascending to 1 foot or rather 
more. 

Leaves linear, with subulate points, glabrous except a few marginal cilia especially 
at the orifice of the sheaths ; firpi/a ciliate. 

Spike or raceme in some specimens 3 to 4 in., in others at least twice as long. 

Spikelets always numerous, at first erect at length reflexed, in some specimens almost 
sessile, in others on pedicels of J to above i line long, often ciliate with a few 
hairs ; the spikelets very narrow, 2 to 3 lines long without the fine awms, which 
are £ in. to 1 in. long. 

Outer t flume with a prominent keel, sometimes glabrous, in a few specimens ciliate 
with rather long hairs. 

Second (flume similar, but rather shorter and narrower. 

Value as a fodder . — This is a quick grower. Some observers say it i& 
succulent, and stock are stated to be fond of it ; but Mr. P. A. O’Shanesy, 
speaking of the dry summer of 1881, stated that he has observed that goats 
will not eat it, even in places where there are no other grasses. 

Bailey alludes to it as “ a small decumbent grass, affording excellent 
sheep-pasture in open country ; growing quickly after showers ; the seeds 
though sharp are not very troublesome.” 

Some of our stock-inspectors do not appear to be able to appraise the value 
of this grass, and their attention might be drawn to it. 

We know so little about the fodder value of Perotis that it may be 
interesting to note that, speaking of the closely allied Indian P. latifolia y 
“Roxburgh says that cattle are not fond of this grass; Mr. Lowrie, however, 
states that at Ajmere it is considered to be a good fodder grass” (Duthie). 

Other uses. — Its inflorescence is ornamental, and may be used for 
decorative purposes. 

Habitat and Bange . — Found in South Australia, also in New South Wales, 
through Queensland, to Northern Australia. It is always an interior species 
in this Colony. The Stock Inspector of the Bourke district says that it 
grows prolifically on sandy and red ground, and is not to be found on black 
soil anywhere. 


Reference to Plate. — a. Part of the spike, enlarged, to show the attachment of the 
spikelets. B. A spikelet showing the two very long awns at the extremity of the glumes, 
c. Unripe gram, very much enlarged. 
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A Fodder Plant roil tiie Arid Interior ( Porfulacaria 

Afra, Jacq.) 

It is self-evident that it is desirable to grow any good fodder plant that will 
flourish in the arid interior. Our choice of plants for such situations is not 
great. Let me draw attention to what Don calls the African purslane tree. 
The Boers of South Africa name it spekboom (fat-tree). It is a tall shrub 
or small tree, growing up to 10 or 12 feet in height. It has small round 
fleshy leaves, which is not surprising, since it belongs to the Porlulaca 
family, of which we have one specially-useful member in this country, the 
common purslane (Poj'tulaca oleracea), which has enabled many a mob of 
cattle to traverse a waterless stage. 

Following is what Baron von Mueller says of the purslane tree in his 
Select Plants : — “ Affords locally the principal food for elephants ; excellent 
also for sheep pasture, according to Professor M cOwan ; hence this succu- 
lent shrub may deserve naturalisation on stony ridges, and in sandy desert- 
land not readily otherwise utilised. Would likely prove acceptable to 
camels also. Mr. T. R. Sim states that all kinds of pasture -animals eat it 
readily, and when grass is scarce nearly live on it. Grows on hot rocky 
slopes. Likes particularly doleritic soil. Displays an extraordinary recup- 
erative power, when broken by browsing animals, or when injured from 
other causes. The trunk will attain 1 foot in diameter (McOwan). Culti- 
vated by the author already in Victoria forty years ago.” 

Its native home is the Karoo, the arid country in South Africa which 
appears to present so strong a resemblance to much of our far interior. I 
cannot find any record of it having been tried in the far west, and I 
recommend it for careful trial for the following reasons : — 

1. It may be readily propagated, rooting readily from cuttings and even 

solitary leaves during the greater part of the year. 

2. It has no thorns or prickles, nor any objectionable characteristics 

that I know of. 

3. Like many succulents, it attains its greatest laxuriance in hot dry 

localities. 

4. Stock are fond of it, its succulent leaves providing both food and 

water for them ; it is reputed to be moderately nutritious. 

I am not inclined to go into ecstasies over any plant, but I see no reason 
why this one should not usefully supplement the scanty vegetation of our 
desert country. South Africa has put some of our salt-bushes to good use ; 
lot us make use of her purslano-tree by way of reciprocity. 
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It is a very brittle plant ; hence stock easily break the plants up in their 
eagerness to eat them. The same thing applies to the Old Man Bait-bush, 
which will assuredly become extinct unless it is protected. This salt-bush 
and the purslane-tree should be fenced in and cultivated, until a considerable 
number of plants have been raised. A reserve stock should always be kept 
in what may be called the “ nursery.” By the way, there should be a nursery 
on every selection and station for the propagation and acclimatisation of 
desirable plants. 

There are a number of these purslane-trees (or rather purslane shrubs) in 
tlie Botanic gardens, and the Department of Agriculture will propagate 
some in the vicinity of the artesian bores and tanks where public officers will 
be able to give them the little attention they require until established. A 
few cuttings are still available at the Botanic Gardens, and will be issued to 
applicants who reside in the arid western country, and who will undertake 
to test the plant and report. 


The Alleged Poisonous Nature of Sorghum. 

To the genus Sorghum belongs Planters Friend or Imphee, Amber Cane, 
and other fodder plants. They have from time to time been reputed to have 
caused the death of stock, and the deaths have been attributed either to 
hovon, or to the presence of a specific poison (not hitherto isolated) in the 
plant. A note on the subject will be found at page 251 of the Agricultural 
Gazette of New South Wales for April, 1 80(5. Attention has again been drawn 
to the subject by the publication of a paper by Veterinary-Captain H.T. Pease, 
in the Agricultural Ledger (181X5, No. 2 1), Veterinary Series, No. 23, 
published by the Indian Government, entitled “ Poisoning of Cattle by the 
J uar Plant (Andropogon Sorghum).” This is a synonym of Sorghum vulgare , 
and the poisoning is attributed to the large deposits of nitrate of potash that 
under certain conditions are thrown down in the stems. The death of 
stock by eating a sorghum lias not been attributed to this cause before, I 
believe, and the matter is worthy of careful consideration. At the same 
time, in my opinion, the matter has not reached finality, and we require 
absolute confirmation of Mr. Pease's results. 


Pepper-tree Oil. 

The pepper-tree (Schirms molle , Linn.) is very largely cultivated for 
ornamental purposes in this Colony, and its bright-coloured aromatic fruits 
are well known. Mepsrs. Sehimmel & Co. of Leipzig, Germany, have recently 
prepared an oil from these fruits, and their account of it will be read with 
interest : — 

“This tree, indigenous to South America, is commonly cultivated in 
southern Europe on account of its graceful pinnate leaves and Bweet- 
scented yellow racemes. A beverage, somewhat resembling wine, is prepared 
from its aromatic berries. In taste, they are first sweet, then spicy, and 
finally sharp and peppery, wherefore they are much used in Greece in place 
of pepper. In odour, they resemble elemi, but at the same time recall the 
odours of pepper and juniper. 

“ We distilled a lot of the berries received from Mexico, and obtained 5*2 
per cent, of a thin oil having the odour of phellandrene, the sp. gr. of 0*850, 
and an angle of rotation of + 40° 4' ; it furnishes a clear solution with 3‘3 
and more parts of alcohol. 
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u When treated with sodium nitrate and glacial acetic acid in its solution 
in petroleum ether, the characteristic pheliandrene nitrite is formed. When 
shaking the oil with sodium hydrate solution, a small quantity of a substance 
which consists mainly of a fatty acid is obtained ; only traces of phenols 
could be found. 

“ Pepper-tree oil was examined in 1884 by Spica ( Gazetta chimica , 14,204). 
He found pinene and a phenol which the author believed to be thymol on 
account of its nitrite melting at 156°, but he failed to obtain this phenol in 
crystals, although thymol readily crystallises. 

“ According to the ‘ Jahresbericht uber die Fortschritte der Pharmacie , A[c' 
1887, page 25, pepper-tree oil was obtained by Helbing by distillation of the 
berries with steam. He obtained 3*357 per cent, of oil.” {Semi-Annual 
Report of Schimmel Sf Co., Leipzig and New York, April, 1897, page 44). 
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The Sheep -Fluke. 

B Y N. A. COBB. 


Introduction. 

Bathurst Experiment Farm , 5 April , 1S97. 
Thebe opening paragraphs are to explain how this article came to appear 
in its present form. 



For many years the author has given considerable attention to the 
parasitic diseases of man and animal. A few years ago ho was directed, in 
nis capacity of Pathologist to the Department of Agriculture of the Colony 
of New South Wales, to make inquiry into the nature and history of the 
various parasites of stock. Accordingly, under the auspices of the Stock 
Branch of the Department of Mines and Agriculture, he undertook at Mjoss 
Vale, and later on at the Bathurst Experiment Farm, to give as much time 
as his numerous other official duties would allow to unravelling some of 
these complicated matters. In doing so he has always, and as he believes 
justly, held up the difficulty of such investigations as a warning against the 
expectation or early and important results. In regions of research where 
the greatest naturalists of the past have made but tardy progress, where 
great and industrious minds applied through long and laborious lives have 
succeeded in adding to our store of knowledge only here and there an 
important fact, it behoves the investigator of the present to be very 
cautious about promising anything greater as the result of his own 



Jj 










Rounding up sheep to select those 
inatkea for experiment. 


Rounding up sheep to select those 
1 inatkea for experiment. 

^jSIn importunate demands for the 
•«* v ! benefit of whatever new facts 
he may have discovered, and 
give such forcible reasons for their demands, that 

he feels bound to comply at the earliest possible C&Xv* 

moment. Now there is always a time in every ,i^|2jl' r H 

investigation during which the result is com para- 

tively certain, though it may require a long time ^ ■ 

yet to make a complete demonstration. Observe 

now the rack upon which the scientific public J ' 

servant is stretched. Suppose he has made an 

important discovery : his reputation depends upon Th« next Metiw i 

tie freedom of his researches from mistake —and 

I suppose there is no class of men more apprehensive of mistake, or 
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more fully in- 
formed of how 
easy it is to make 
mistakes, and of 
how common 
mistakes are. 
He must resist 
the public de- 
mand for the re- 
sults of hi s work, 
and he must re- 
sist the pressure 
of his own feel- 
ings, until he is 
perfectly certain 
he is right, lie 
must, it may be, 
repeat months or 
even years of 
work to corrobo- 
rate his first re- 
sult, and elimi- 
nate all chance 
of error. He 
must, in fairness 
to his scientific 
confreres, ascer- 
tain whether any 
one of them may 
not have reached 
the same con- 
clusion. When 
torn by these 
various feelings, 
and while yet in 
a state of uncer- 
tainty, mayhap 
he is prema- 
turely ordered 
by his depart- 
ment to make his 
results known, 
and then, as we 
know from some 
lew conspicuous 
cases, disastrous 
results may fol- 
low, 

A gain, the re- 
sults of an in- 
vestigation al- 
lowed to go 
forth in driblets, 
are much less 
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impressive than if reserved and presented in proper connection, and as a 
whole. This, however, is a matter that concerns the investigator more than 
it does the public whose servant he is, and any public scientific officer who 
reserved his results for this reason alone would be justly criticised. 

In deference to this latter fact, and the wishes or his confreres, the author 
submits the following fragmentary observations, with the hope that they 
may yet appear in a more connected and extended form in a general work 
on Australian parasites. 


Brief Eesnme of our knowledge of the Sheep-fluke, 

Our knowledge of the sheep-fluke extends back into remote antiquity, and 
though the older observers knew the disease caused by the fluke rather by 
its effects than through its cause, it is beyond dispute that at a very early 
date the disease was assigned to its true cause — a flat, worm-like parasite 
found in the liver. No doubt other diseases, such as anthrax, were con- 
founded by the ancients with the true liver-rot, as it was often called ; but 
this fact does not obscure the other fact that the parasite was known as the 
cause of a fatal disease contracted on wet and swampy ground. 

As it is the object here to be as brief as convenient, no mention will be 
made of the numerous and vast epidemics of the past that have swept off 
sheep by thousands, — it is said even by millions. These details and many 
others will be left to be dealt with on later pages. Let our first object be 
to get an accurate general view of the subject, regardless of the less impor- 
tant details. Suffice it to say, then, that whenever these epidemics prevailed, 
they were accompanied by unusual circumstances of weather or pasturage, 
and the livers of the dead sheep were invariably found crammed with 
fluke. ( See Tig. 6). 

These flukes were flat worms, of a flesh or darker colour, capable of 
varying their shape, but for the most part having a somewhat snade-shaped 
contour. Some hundreds of these were often found in the gall madder and 
ducts of a single liver. 

The observation of practical men soon taught them to associate the un- 
usual prevalence of fluke with damp seasons and swampy pasturage, and it 
w r as observed that even cattle and other stock grazing on such land became 
more or less infected with the fluke (always in the liver), though these other 
animals did not suffer so severely as sheep. The list of animals subject to 
fluke grew until a dozen or more widely different vertebrates, including man 
and marsupials, were included in it. 

The attention of scientific men having been drawn to this curious parasite, 
they soon proved that each fluke produced a vast number of microscopic 
eggs, and that these were to be found in the gall and contents of the intes- 
tine, and that they passed into the outer world encased in the dung. What 
became of them afterwards no one for a long time could say. 

Years went by ; microscopes were improved, and became more numerous ; 
and at last some acute observers began to remark on the similarity in form 
of certain so-called animalcules found in snails to the younger stages of 
fluke found in Bheep’s livers. Later on, the same and other new observers 
attracted to the subject found that these animalcul© in the snail were the 
progeny of other animalcule, also found in the snail, and that these latter 
.again came from another animalcule to be sometimes found swimming free 
in the water of the pools where the snails abounded. All these discoveries, 
however, were so novel and bizarre that there was a long period of waiting 
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before the facts became widely accepted. What wonder that doubt arose 
when a few naturalists announced a series of generations so ^astonishing that 
it would hardly be more remarkable to say that a horse had begotten a cow, 
which in turn had given birth to a goat ! Yet it turned out that the pioneers 
were right, and that the fluke in the liver of the sheep was in reality the 
descendant, two or three 


generations removed, of 
the microscopic animal- 
cule that danced and 
whirled merrily along in 
the pools of the sheep 
pasture. 

Finally, the whole 
matter was cleared up — 
at least, so it was 
thought. The eggs of 
the sheep-fluke taken 
from dung were arti- 
ficially hatched, the 
young were given a 
chance to penetrate cer- 
tain species of snails. 
There they went 
through their remark- 
able metamorphosis, 
came out again, and en- 
cysted themselves on 
the surface of grass, 
■where they were ready 
to be taken in by any 
unfortunate sheep that 
happened along. Once 
in the sheep’s stomach 
the young fluke was not 
long in finding its way 
to the liver, where it 
took up its abode, and 
cuetomariV livod to a 
happy old age, much, 
however, to the detri- 
ment of the unfortunate 
sheep. 

Such in brief is the 
life history of the sheep - 
fluke — a history which, 
though it may now be 
told by any school -boy 
in a few flippant words, 
yet required the thought 
and work of scores of 



able men of science in 


our and the preceding century to establish . Let us not forget to render its due 
to the memory of these men, who, it is safe to say, never received in their own 
time any other reward than the grateful remembrance of a few pupils in their 
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favourite studies, and who are now for the most part beyond the reach of 
any honors, except those which we pay to the illustrious dead. 

While profiting from their discoveries let us not forget who are our bene- 
factors. 1 * 


The Sheep-fluke in Australia. 

A country swarming with sheep, like Australia, was sure, sooner or later, 
to suffer from the ravages of the sheep-fluke. Prom times early in the 
history of the country down to the present, losses of sheep from this peat 
have been frequent, especially in certain districts. 

It is not the intention here to more than hint at the history of the 
sheep-fluke in Australia. The reader will perhaps be content with the bare 
statement that could the losses from this pest be all recovered they would 
far more than pay the national debt of all Australasia. 

It is much more the author’s present purpose to ask whether the peculiar 
conditions of Australia have given rise to any new problems in connection 
with this pest, and, if so, whether these problems are soluble, and to state a 
few of the results of his own observations. 

Whether Australian conditions have given rise to new problems in con- 
nection with the life history of the sheep-fluke is a question that rose pro- 
minently in my mind after my inquiry into the life-history of the Austra- 
lian wheat-rust. f The parallel between the life-histories or rust and fluke, 
notwithstanding the fact that one is an animal parasitic in other animals, and 
the other a plant parasitic in other plants, is so curious, and, 1 venture to 
think, so instructive, as to deserve consideration. 

The fungus commonly known as wheat rust is found in Europe to pass 
one of the stages of its existence in the tissues of the leaves of the barberry 
bush. In this latter situation its full growth is attended with the produc- 
tion of two sorts of spores, and these two sorts of spores have given rise in 
Borne quarters to the opinion that the fungus in this form is a complete 
organism in which a sexual reproduction is possible — witness the words 
spermogonia and spermatia applied to the so-called male organs and 
sporidia respectively ; at any rate, whether this view be entertained or not, no 
one, I venture to say, will deny that the rust-fungus reaches one of its highest 
stages of development in the form in which it appears in the tissues of the 
barberry-bush, and this is entirely sufficient for the purposes of our parallel. 
The spores of the barberry-leaf -form of rust alighting on the blades of wheat 
produce a second generation unlike the first, and the spores of this second 
generation again, later in the season, give rise to a third generation unlike the 
second, and finally the third generation produces the following spring a 
fourth, which, when used to infect the barberry-bushes produces the original 
barberry-rust. 

Now, this cycle of generations is as remarkable as that of the sheep-fluke, 
and curiously like it in a variety of ways. I do not wish to make too much 
of this analogy, for it is well-known that analogy is often very misleading ; 
but I may justly call attention to the following fact, and with it point a 
moral. My investigations have conclusively shown that, although the above 
is a correct sketch of the life history of the wheat-rust in Europe, it is not 
correct for Australia. There are few barberry -bushes in Australia, and on 
the few that exist no barberry-rust has ever been seen, from which we can 
only draw the conclusion that the barberry -rust either does not occur in 

* Wagexier, Bojamis, von Baer, S teens trup, dc Filippi, Moufinte, de la Valette, 
■Lsnctoart, Thomas, and many others. + Puccinia graminis. 
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Australia, or is very rare. We are thus driven to the conclusion, now 
accepted by all scientists in Australia, I believe, that wheat-rust with us 
habitually omits one or more of its common European stages. 

It will be no -matter for wonder to the reader that after having established 
the above fact I should be prepared to discover a similar fact in the case of 
the sheep-fluke, an organisation whose life 
history is analagous in its complications. 

For a long time this suspicion seemed to be 
supported by my investigations. Australian 
snails were searched in vain for intermediate 
forms of the fluke. No observer had ever seen 
such a thing. Time passed, and still no inter- 
mediate form could be found. At last, however, 
about four years ago, snails containing the in- 
termediate form of some species of fluke, pre- 
sumably sheep-fluke, were found, and upon 
careful examination and measurement were 
found to be indeed the long searched for inter- 
mediate form. Accordingly, after thorough 
study and comparison at intervals lasting 
through nearly two years, the formal announce- 
ment of the discovery was made. The Austra- 
lian snail harbouring the sheep-fluke turned out 
to be a different species from the European snail 
performing the corresponding function. Submitted to competent authorities 
it was pronounced to be the species Bulinus Brazier /, a common and well- 
known snail whose likeness is herewith presented. 



Fig' 7.— A snail that acts as inter- 
mediate host of the sheep-fluke 
in Australia. These are figured 
from the specimens in which 
the Australian Intel-mediate 
sta^e of the sheep-fluke was 
first discovered at Austermere, 
Moss Vale, 18f»3. Mr. Hedley, 
of the Australian Museum, de- 
termined the species of snail to 
be Bulimia B/azitrL 




larjfe circular ventral sucker is also seen best in the left-hand' illustrations. '* TW^wer^to 
protrude the sucker is indicated in the upper profiles. The drawings arc faithful reproductions 
of the author b original photographs taken in 1893. 1 


This snail may be found, sometimes very plentifully, on the stems of 
plants growing in fresh water, as well as on other objects above or below the 
surface of the water. They are essentially fresh water or rather amphibious 
snails, never being found in an active condition very far from their aquatic 
home. 
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A single snail of this species will often harbour several hundred of the 
redia, or cercaria , as the two intermediate forms of the fluke are respectively 
termed, a fact which is in accord with those recorded in case of the corres- 
ponding European snail. 

Such, in brief, is the story of the discovery of the Australian intermediate 
host of the sheep fluke, a narrative which, in its proper place in these pages, 
will be again adverted to and enlarged upon. By this discovery, the sus- 
picions of European naturalists that the Australian intermediate host might 
prove to be another species of snail than that which . serves in Europe were 
confirmed, and the doubts as to whether there was in Australia any inter- 
mediate host were cleared up. 

It may be permitted us to doubt, however, whether this discovery, satis- 
factory as it undoubtedly is, goes far enough to warrant ub in saying the 
life-history of the Australian sheep -fluke is essentially identical with that of 
the European form. There are still many points upon which evidence is 
wanting before such a statement will have the full warrant of science. 

At this point it will be well to state that redia and cercaria are common 
in a wide variety of molluscs, there being probably no less than a hundred 
different species of such intermediate forms already known, many offering a 
most striking resemblance to those of the sheep-fluke. The mere discovery 
of such forms in a snail is, therefore, very far from being a proof that the 
snail harbours the intermediate form of the sheep-fluke. 

The foregoing remarks allow us to proceed profitably to a consideration of 
the preventive and remedial measures that may be successfully adopted by 
Australian sheep-graziers. 


Remedies and Preventive Measures. 

The various remedies and preventive measures which I shall propose are 
based on our knowledge of tne life-history of the sheep-fluke, as narrated in 
the foregoing pages. After the reader has perused these proposals he will, 
I think, agree with those who set a high value on the abstruse and difficult 
scientific researches that have slowly led up to our present knowledge of the 
nature and phases of the fluke. It will be seen that each remedy iB based 
on some fact in the life-history of the fluke — some fact that has become 
known solely through the agency of scientific research. As this thought 
comes home to us it inevitably raises the question, “ Who are those 
investigators who have wrestled so patiently and successfully with this 
dark problem ? ” Header, it would lead too far afield if I Bhould attempt 
only to name and locate them. Many of them are dead — most of them are 
unknown and unappreciated beyond a narrow circle of friends, while all of 
them have gone practically unrewarded. How pathetic it is to compare the 
great reward a later generation would willingly lavish on a discoverer or 
inventor with the pittance meted out by his contemporaries, and how short- 
sighted and poor-spirited are we, to be moved by such a noble impulse 
towards the distant and dead, yet forget that we ourselves may be playing 
the very part of those mean old contemporaries. 

It must be remembered that in dealing with remedies we are obliged to 
mention all the various ways in which the fluke evil may be mitigated. No 
person will, perhaps, be able to adopt all of the following suggestions; 
nevertheless, none of them are without their uses. Again, no one of them 
is alone a sufficient precaution. So far &6 possible they should be all adopted 
eoncertedly. 
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Burning. 

Burning off grazing land has become a well-recognised method of 
“ cleaning ” it. The reason for the operation is very simple, and it is 
this: Any small organisms clinging to the herbage, such as the eggs and 
larvae of parasites, will be killed by the fire. While this supposition is in 
the main true, it is well to know whether, and in what way, burning may 
fail to “clean” the land. So far as fluke is concerned, we have to consider 
the chances the eggs and larval stages have of escaping the conflagration, 
and it may be said at once that the chances are by no means few. Most of 
the eggs that exist in green dung will be left 
unharmed. Though the surface of the pellets 
may be scorched, the heat will not penetrate 
them sufficiently to kill all the fluke eggs they 
may contain. Moreover, all the excrement 
lying on bare paths will remain unscorched. 

Again such excrement as lies in damp places or 
among incombustible material such as green 
grass will also escape the fire. When wc recol- 
lect; that it is only from comparatively fresh 
dung lying in or near water, or at least where 
it will sooner or later be moved into water, 
that fluke may he expected to develop, we shall 
be easily convinced that fire is by no means so 
cleansing as Australian sheep-owners are wont to believe. The fire cleanses, 
to a certain extent, so far as it goes; the difficulty is that the places where 
it icon' t go ore the very places most requiring to he cleansed. 

Fire should be applied and controlled, not left to accident and allowed to 
take its own wild course. The sheep-owner who is able, during a time of 
drought, to burn off his low-lying and swampy places will reap the greatest 
benefit, and such a course can occasionally be adopted by those who plan for 
it a sufficient, time in advance. Even when most successfully carried out, 
however, there can be ny hope that the fluke will be eradicated. Some, 
possibly many, eggs, cysts, and snails will be killed ; but it is equally true 
that some will remain to multiply and infest the stock as before. 

We must conclude, therefore, that while fire may be made under favour- 
able conditions to ameliorate the fluke trouble for a few' months, it cannot 
be relied upon alone to successfully combat the disease, and that only when 
utilised in time of dryness and drought, and in conjunction with other 
measures, is it very effective. 

It must not be forgotten that drought alone is sufficient to inflict great 
injury upon the eggs and larva? of the fluke, and that this is the reason that 
sheep often do remarkably well for a season or two afterwards, so well 
indeed as to have given rise to the opinion among sheep-owners that a drought 
is not an unmitigated evil. 

When burning off for fluke the wise pastoral ist will not forget to take 
into account the effect of the fire upon his pasturage. Fire destroys seeds, 
which may be useful or baneful, according as they are those of good forage 
plants or of noxious weeds. 



Fijr. 0.— Ecrjr of whoep-flukf as 
found in sheep-dun;;, and 
set- n with the niicrostv'}**. 


Overstocking. 

This is a widely prevalent evil, which results, among other things, in 
increasing the abundance of fluke. It is very easy to see the reason for 
this. Overstocked land becomes close fed, so that stock have to nibble very 
n 
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close to the ground, so close in some cases that they pull their food up by 
the roots. Such a method of feeding obliges the animal to run a greater 
risk of taking in the cysts of fluke, and we must add to this the weakened 
state of the digestion due to improper, and often insufficient, food. I have 
pointed out before, and may again here repeat, that it is beyond question 
that perfectly strong and healthy digestion is one of the greatest barriers 
any animal can set up against the invasion of such parasites as inhabit the 
digestive canal and its appendages, and which depend on gaining an entrance 
to the body through the stomach. If the digestive fluid is abundant, strong, 
and healthy, the chances are considerably against the parasite. On the 
other hand, a weak digestion is an open door to the parasite. Hence it is 
that, quite apart from the greater risk of infection through shortness of 
feed, overstocking is a dangerous practice. 

It is well known that stock, more especially sheep, to a certain extent 
avoid the grasses and other fodder plants growing in swampy places, these 
plants being less palatable to them. Overstocking, however, often compels 
the animals to resort to the swampy places for food, whon, of course, they run 
the greatest possible risk of taking in more fluke. 

Again, we have to add to the foregoing risk the fact that overstocked 
pastures often reek with manure, and in consequence the eggs and young of 
the fluke soon become very abundant, being oE course derived from the 
manure. The more stock, the more manure ; the more manure, the more 
fluke-eggs from which to derive more fluke ; the more stock, the more close 
feeding ; the more close feeding, the more poor digestion and weakness, and 
th£ more resort to swampy areas ; the more indigestion and the more resort 
to swampy areas, the more the stock become infested from their own super- 
abundant dung. The more fluke the more weakness, the more weakness the 
more fluke — and so the weary tale goes on, and when the poor animals drop 
to rise no more, the owner who has overstocked his run is himself largely to 
blame. 

Treatment of Young Sheep. 

The losses from fluke depend largely on the -manner in which young 
sheep are treated. Young sheep suffer more from a given number of 
fluke in the liver than do older sheep. One-quarter the number of fluke 
that an old sheep would bear with equanimity would kill a lamb. If, 
therefore, lambs and weaners can be kept comparatively free from fluke 
a great point is gained. I can never quite conceal my astonishment that 
this fact is not acted on, and I can only conclude that it is not generally 
known. The whole case mav be briefly stated by saying that whatever 
regulation can be adopted with benefit to the whole flock will be of even 
greater benefit to the lambs. Give the lambs the best food, the pick of the 
paddocks, and be especially careful to keep them away from wet and flukey 
places. Kun no risk with lambs, is the golden rule for the prevention of 
deaths from fluke. 

Water, Water-sheds, Dams, Swamps, Drainage. 

There is no fact more flrtnly established than that fluke require water for 
their development. All fluke are derived from fluke-eggs found in dung ; 
but these eggs can hatch and develop only in the presence of moisture. The 
measures I would recommend against fluke are based very largely on these 
two fundamental facts : Keep the dung away from moisture, and you will 
hare no fluke ; keep half the dung away from moisture, and you will have 
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much less fluke. The management of water is, however, such a complex 
subject, that it requires to be treated under a variety of heads, such as 
drainage, watersheds, dams, swamps, &e. 


Dams. 

There are many objections to dams as ordinarily constructed for sheep 
in Australia, and some of these objections arise on account of the presence 
of fluke. The water of any dam to which flukey sheep are given free 
access will soon contain the free-swimming embryos of the fluke. Sheep- 
dung containing the live eggs of fluke readily finds its way into the water, 
and the eggs then soon hatch. It is in this way that the water becomes 
first contaminated ; all the other stages in the history of the fluke follow' on 
naturally enough. So far as dams are concerned, the spread of fluke could 
be practically prevented by keeping the water free of dung. Now this is a 
matter to wfiich no attention is paid, largely, I presume, because it is con- 
sidered not to be feasible. 

Let us see. 

Few realise from how small an area of land a large dam or tank can be filled. 
Suppose the dimensions of the water basin of a dam be 2 x 25 x 25 yards — 
in other words, suppose the 
capacity of the dam be about 
1,000 (to be exact, 1,250) 
cubic yards. If the annual 
rainfall be 24 inches, the rain 
that falls on an area 125 yards 
square would fill such a tank 
eight times full in one year. 

Or, to suppose a more com- 
mon size, let the tank be 12 
yards square and (J feet deep, 
and thus contain about 300 
cubic yards ; then, with the 
same rainfall, the rain that 
falls on an area 00 yards 
square would fill the tank 
eight times in a year. 

It is, of course, impossible 
to conserve all tho w ater that 



falls on a given area of land, 
because a large part of it soaks 
in and is lost, so far as con- 
servation is concerned, yet it 
is possible to collect a much 
larger portion of it than is 


Fijr. 10 . — niajrrnin showing arrangement of water nhtd, 
races tank, am) trough »urh that, a pure water supply 
it* u^Mined. The water shed \* fenced off hy the fence 
b b b 6 The races / / keep the on li nary drainage of 
the paddock from contaminating the watershed. The 
ploughed races <• <* c empty into the tank a % from which 
the water iy siphoned through the pipe d to the 
trough t f \ 


commonly supposed, and that 

by a very inexpensive method — namely, the use of ploughed races or gutters. 
Again, it is needless to say, the proportion of water that can be collected from 
that which falls depends in a large measure on the nature of the rains ; heavy 
show r ers producing much surface water, while drizzling rains almost wholly 
soak into the soil, leaving very little to drain into dams aud tanks. 

The arrangement of races that would drain a small watershed depends on 
the slope of the land, but in general will be somewhat as in Fig. 10, where 
e, c, e, are ploughecLraees leading to tho tank, a . These may be single or 
double furrow, preferably the latter in most soils. They arc made by 
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ploughing two furrows of suitable uniform depth (say) 8 inches, and scooping 
out the soil and piling it on the lower side of the race, to form a dyke, 
which increases the carrying capacity of the race. 

It is better to locate the races by means of a surveyor’s level, as when 
done “ by eye” the races are commonly made unnecessarily steep. A very 
slight fall suffices if much rain falls, though a light rain is better handled in 
steep races. A fall of 1 foot in 100 can scarcely be detected by the eye, yet 
a race with that fall will carry water admirably when there is a good smart 
shower. 

This matter of the fall in the races is one that will repay careful con- 
sideration in locating tanks, because upon it depends in no small degree 
every other detail of the tank. 

It is usual to locate tanks in natural depressions— so usual that it seems 
to have become almost an accepted law r that they cannot be located any- 



Fi$r. 11.— The ploughed races a, b, intercept the water from rain-storms, ami run it into the tank r, 
whence it is siphoned into a trough near </, outside the fence. 


where else. This is, howover, a mistaken idea, and anyone having to locate 
tanks on a station, if he be not something of an engineer, would do well to 
study the works of competent engineers as illustrated in the water supply 
of the nearest large towns. 

While a natural depression is a model location for a tank, it is not a 
necessity, and it must be remembered that to secure a suitable natural 
depression the pastoralist may have to place his tank in an otherwise very 
inconvenient or unhealthy position. Tne one necessary natural feature to a 
tank is a sufficient watershed. Given a sufficient watershed, the remaining 
features are a matter of engineering, and by engineering 1 do not mean 
scientific engineering, but simply taking carefully into account the simple 
fact that water runs downhill, and this other hardly less obvious fact, that it 
is better to store water at an elevation than in the lowest places. 

However obvious these two principles may seem to the reader, I can 
assure him that they are very largely disregarded throughout this Colony in 
constructing tanks for watering stock, for it seems to b© regarded as essen- 
tial to place these tanks in the lowest possible places, and the axiom that 
water runs downhill seems to be accepted only in case the hill is steep. 
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This article cannot be devoted to engineering, but a few suggestive illus- 
trations are added to show how a watershed may be secured in various 
situations where there is no natural hollow. The simplest case is shown in 
Fig. 11, where the water on a uniform slope is gathered into a tank by simple 



Fitf. 12. -A tank, 4, is filial from ran** running round the two hill# a ami 6. The tank-water i* 
then siphoned into the trough t*. 


forked races. A second case, Fig. 12, is less simple, showing how water 
naturally running away from the tank may be turned to account An 
apology seenn almost necessary for introducing explanations of such simple 



iig. Li. The water in the dam a n is caught on the fonml-ofl area ghown, and then siphoned hv 
moan# of galxurnsed piping into the tomgh U. The hollow HoaUng Imlt r owns ami cWh On* 
tap i/ automatically. In practice, the iwrte e ami A would be t*)xed in. The game trough eon he 
made to »erve several paddocks which comer together, by placing it under Uie fence. 

devices and it may be found in the general disregard with which these 
methods meet among paetoralists. 

Having now outlined some of the principles by means of which a tank may 
be located almost at will, at least in hilly or undulating eountrv, let us see 
what advantages may accrue from this choice. Foremost among these is the 
ability to keep the water free from the larva' of parasites. This may be done 
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by reducing the area of the watershed and fencing it in so that no dung is 
ever allowed to contaminate the water. The larvao of these ubiquitous 
creatures may, it is true, be blown into the water by winds, but this will be 
a comparatively rare occurrence. A secondary advantage is that the tank 
may be placed in an otherwise healthy locality, which is accessible to the 
stock with a minimum of labour. Instead of compelling the Btock to go to 
the lowest part of the paddock, located, it may be, a mile or two distant in an 
out-of-the-way, wet, and, therefore, dangerous place, their vital forces could 
bo economised by placing the tank in a healthy spot, readily accessible from 
all parts of the paddock with a minimum of labour, at a central position and 
a medium level. 

Water fenced off from stock may be led out into a trough by means of a 

m ind what is known as a ball-cock, i.e , a cock worked by a hollow copper 
oatiug on the surface of the water. When the water in the trough 
gets low, the lowering of the floating ball opens the cock and admits water, 



Fig. 14.— Showing a tnnk ; a, whose water-she<l, w w w, is fenced off and kepi free of sloc k. The 
water is siphoned off into the trough b located in the stock paddock. 


which, gradually rising, again raises the ball and shuts off the supply. Thus 
in Fig. 14*, the tank a, filled from the fenced-in watershed w,w,w, might have 
its water siphoned into a trough located at «. The plan of the pipe and 
trough is shown in Fig. 10, and again in Fig. 13. 

Drainage from Camps and Licks. 

The pastoralist may frequently with advantage pay more careful attention 
to the drainage from sheep-camps and salt-licks. These places are much 
frequented by the stock, and inconsequence much manure becomes collected 
about them. This, of course, means that the eggs of fiuko and other para- 
sites of the alimentary canal or its appendages are more numerous here than 
elsewhere. The tramping of the stock having worn the land bare and smooth 
for considerable distances roundabout, the water of rain-storms quickly forms 
rivulets capable of washing these eggs into lower places, where in pools, 
dams, and streams, they find the conditions requisite for their further de- 
velopment. 

The drainage of these places may sometimes be brought under control at 
a very moderate cost. Races or gutters may be either ploughed or dug, and 
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eo placed as to receive the objectionable drainage and lead it away to places 
where it can do no harm. If the drainage be conducted outside the stock- 
paddock so much fertilizer is, of course, lost ; but it is better to suffer this 
loss than a greater one. 

This matter of the drainage from sheep-camps is mentioned more particu- 
larly because it is not uncommon to see these camps located so as to drain 



Fiji. 15.- Sheep camp a a , ami sail trough h ft, showing how race# c c couM be located to catch the 
duntfcrouw drainage and conduct It away to a safe place, when otherwise it would contaminate 
the pawturaire of the paddock. 


into swampy land, and this combination forms a very perfect incubator for 
fluke ; in fact, it is doubtful if a very much better arrangement could be 
devised for the propagation of fluke on a large scale. If the stock-owner 
objects to the loss or manure that would result from conducting the drainage 
outside his grazing area, he might at least so divert the drainage as to bring 
it on to the drier parts of his land, instead of allowing it to find a natural 
lodgment in some swamp, or dam, or water-hole. 

1 have designed Fig. 15 so as to present these ideas in a more graphic way. 

Pence off Swampy Places. 

In many parts of the country there are few ways in which more sheep 
could be prevented from becoming flukey for a given sum of money than by 
fencing in the swampy areas that serve as natural breeding-places for the 
fluke. Along the margins of rivers and creeks are found numerous areas 
of land that are either perennially or periodically 14 dangerous/’ By con- 
centrating his attention on these areas the pastoralist may often save 
himself from very serious losses. 

Perennial swamps, if thev cannot be drained, can at least be fenced m. 
Land that is only periodically w^et or submerged, if also fenced off so as to 
be under control so far as grazing is concerned, will very often in the long 
run be more nrofitable, for whenever on account of continued rain it becomes 
‘‘dangerous, /.<?., flukey, it can be given a rest, or pastured with the stock 





Fiif.18.- Swampy areas a and b fenced off from the safe paddock# v r, There are hundred* of 
mike-inf ented ebeep runa in the colder and moUfcer part* of the Colony whe re the fencing off of 
toeee swamp#, located on the border of river# and creek*, would he a paying imeaiment. 


Fig*, lfi, 17, and 18 give pictorial form to some of the euggeatiooa made in 
febe text. 
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Rotation of Stock. 

We often bear of the rotation of crops, but almost never of the rotation 
of stock ; yet where it can be accomplished the rotation of stock is a very 
good practice. By rotation of stock, I mean the pasturing on the same 
paddock one after another different kinds of stock. Thus, sheep for a time, 
followed by horses, and these latter followed again by bullocks. In this 
place it is only necessary to take note of the advantages derived in decreas- 
ing the amount of loss from fluke. 

In general each species of animal has its own particular parasites, so that 
the parasites found in the sheep are not found in the ox, while the parasites 
of both differ from those of the horse. There are, however, exceptions to 
this rule. Thus the fluke is found m both the sheep and ox, as well as many 
other animals. In such an exceptional case, nevertheless, it nearly always 
occurs that the parasite is very much more common in one of the hosts than 
in any of the others. As an instance of this, it may be remarked that fluko 
is very much less common in bullocks than in sheep. In other words, the 
sheep is the chief host of the fluke. 

It is obvious, therefore, that a paddock that has become flukey under 
sheep may be improved by turning in stock which harbour fluke to a less 
degree than does the sheep. Bullocks following flukey sheep will, of course, 

f lick up fluke, but fewer of these will come to maturity, and henceforth so 
ong as bullocks continue to occupy the paddock the amount of fluke-eggs 
will diminish until the paddock would be again fairly safe for sheep. The 
following rotation may therefore be recommended for a flukey paddock : — 


Sheep, 

Bullocks, 

Sheep, 

Ac. 


2. — lUtttr. 

Sheep, 

Ilorses, 

Sheep, 

Ac. 


3 . — />♦ tu r 
Sheep, 
Horses. 
Bullocks, 
Horses, 
Sheep, 
Ac, 


The length of time for which each kind of stock should be allowed to 
occupy the paddock depends on the season, and more particularly on the 
life-history of the fluke. An entire season, or even two, w ould be the safest 
rule to follow', but this, of course, would in many cases be out of the ques- 
tion. In any case the rotation should be arranged so as to bring on the 
sheep in the dry times if possible. 

The foregoing ideas occurred also to the late Dr. Bancroft, of Brisbane* 
though whether his conception antedates mine J must leave in doubt ; for 
while he first placed them in print in one of the Queensland newspapers, I 
had at an earlier date also publicly expressed them. Furthermore, it is quite 
possible, so obvious are they, that these ideas may have originated also with 
previous writers ; but if so, the fact has escaped me, and indeed cannot, I 
think, be well known. There can be no doubt that some form of systematic 
rotation could be followed with advantage bjr many pastoralists/ Even if 
rotation is impracticable on all paddocks, it might be applied on those most 
liable to disease. 

Of course the value of these suggestions is very much enhanced bv tho 
fact that they apply to other diseases than fluke, as I shall point out in my 
general report. 
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Some of the relations of the Australian Fauna to the Fluke-pest. 

Has the sheep-fluke any enemies or friends among our native birds and 

animals ? I)o any of our 
native animals harbor the 
fluke ? Do any of them prey 
upon it? .Can we derive any 
benefit from any of these 
relationships ? These are 
questions which I have sought, 
gun in hand, to answer, nnd 
with such good effect that 
I am able to lav beforo the 
reader records of facts both 
interesting and valuable. The 
indigenous birds and animals 
and those introduced from 
Europe have been carefully 
districts, and record made of 
their habits, their food, and 
their parasites. As soon as I f 
had discovered that one of 
our native snails harbored the 
intermediate form of the sheep- 
fluke, the question, “What 
enemies has this snail?” be- 
came important enough to 
demand special notice, and 
as 1 have been fortunate 
<tI . . „ „ enough to obtain at least a 

partial answer to this question 
through observations on native 
birds, I will begin the account of the relations of the Australian fauna to the 
fluke-pest by an account of some of these feathered friends. 


“These are questions I have sought, ^un 
in hand, to answer.” 


examined as they occurred in fluke-infested 



The Mud-lark and other Snail-eating Birds. 

Through nearly the whole of Australia the vicinity of fresh water is 
enlivened by the presence of the Magpie-lark or Poe-wee, a bird of such con- 
siderable size, and such striking black and white plumage, of such engaging 
manners, and such common occurrence, as to have secured, not only the 
attention, but also the kind regard of all our country people. 

Let us add at once that the cold and critical scrutiny of science not only 
confirms the favourable impression this bird's appearance and good manner* 
have created, but even heightens his reputation by proving him to be a great 
benefactor. From being reckoned a rather useless member of the feathered 
world, our investigations have placed him in the category of the most 
useful; and as this promotion arose almost solely from an examination 
mto the food-habits of the bird, it may not be thought out of place if we 
set still another example of a method of studying birds that is now-a-days 
all too rare. 



THE COMMON MUD-LARK OR PEE-WEE. 

NATURAL SIZE. 

(Also called Magpie Lark.) 
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Wo require to know much more about the habits of the common birds in 
their relation to man. Grant that the feathering of rare birds is a very 
interesting study, still it sinks into insignificance when compared with the 
careful investigation of the history and habits of the commonest birds. 
The slightest trait of a very common bird is worth much more study than the 
whole plumage and anatomy 
of many of the rare specimens 
on the possession and descrip- 
tion of which ornithologists 
so often pride themselves. 

To teach the people to take 
a genuine and intelligent 
interest in the most common 
birds is certainly a useful and 
dignified calling, and at: the 
same time a scientific one ; 
indeed the single examination 
into the food-habits of a bird 
demands a high degree of 
acumen and a wide knowledge 
of biology, especially of mor- 
phology. The exact nature 
of a wild bird’s food can be 
best discovered by searching 
a large number of their 
stomachs during various seasons in various localities, and anyone who has 
attempted to identify the half-digested food-remnants found in such a search 
will readily agree to ‘my high estimate of the ability required in studying the 
food-habits of birds. To be able to say at once to what species of beetle this 
elytron belongs, to what plant these are the seeds, to what caterpillar this 
head belongs ; to be able to say not only whether this half-digested bone 
belongs to a fish, bird, reptile, or small mammal, but what fish, w hat bird, 
what reptile, what mammal, requires scientific ability of no common order; 
and yet even this is only the beginning of the research — the A B C of the 
matter. 

Appealing to ornithologists to give more of their attention to the habits 
of our commonest birds is, of course, asking them to grapple with a much 
more difficult task than counting spots and measuring wings, but would they 
not find their reward in the superior value of the results, whether considered 
economically or in a pure scientific spirit, as well as in the keen interest that 
would be almost universally taken in bucIi researches ? 

The Australian naturalist who first goes into the bush animated with the 
ambition to completely portray our common birds in common language — to 
cuter into their humours and to understand their characters, to emulate in a 
more modern form White, Burroughs, Brehm — will reap a rich harvest 
if he bring to his task the requisite ability. But we must return to our 
subject. 

The heavy, ungainly flight of the Pee- wee proclaims the air to be not his 
favourite (dement. Flap, flap, flap, ho laboriously moves along, strikingly in 
contrast with the graceful arrowy movement of the magpie, particularly as 
he moves his rounded wings at right angles to his line of flight, while" the 
magpie seems almost to be leaving the tips of his wings behind him. 

On his feet, however, the Pee-wee is completely at home, and his walk, 
whether on the ground or along the limb of a tree, is sprightly and vivacious, 
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playing a somewhat self-confident elegance, that makes up for his slow 
and awkward flight. I hare observed that in walking his head has something 
of the movement characteristic of wading birds, and indeed he is a kind of 
semi-wader, often walking in water ankle-deep, among aquatic plants along 
river-banks and in bogs. At all such times he is very alert, and it is 
difficult to get a good view of him, except through a telescope. He spies me 
at a distance, and flies up into an adjacent tree, often taking the precaution 
to fly beyond the tree, and come back into it on the far side, with a kind of 
swooping curve. He likes to see all sides of a tree before he ventures in. 
“ Look before you light ” is his motto. Like a true comrade, he warns his 
mates of my presence by a peculiarly-accented call, “ Kee , kee, kee , kee, kee, 
kee , pitched about thus, 




T T T T T T 

lULIl XJ_1 


Kee ! Kee! Kee! Kee! Kee! Kee! 



It is remarkable how much a bird can do with a simple note or two. Quite 
a vocabulary is made out of it, suggesting that the step from bird language 
to that of savages is scarcely greater than from the language of savages to 
that of civilisation. As, however, one syllable can be repeated slowly or 
quickly, with a rising or falling inflection, loudly or softly, once, twice, thrice, 
or many times iu succession, it is easy to understand how, even where their 
notes are limited in number, birds manage to talk among themselves 
indifferently well. 

The Pee- wee is not a singer — he is a talker. Lingering near his haunts, 
the close observer soon learns that his notes are not mere caprice. He has 
ideas, and he has learned how to express them w ith a single syllable. It is 
difficult to decide whether this syllable is 44 kee *' or “tee,” but suppose the 
former. Then 44 Kee-e-kee ” seems to be a mere casual, unconcerned cry, 
signifying as it were, 44 Here I amf “ All right” Excitement, either through 
alarm or sport, is expressed thus “ Kee, kee , kee,” or “ Kee , kee, kee , kee , 
kee , kee,” many times repeated. This is not, how’ever, the only syllable 
used by our favourite. “ Ko-lee ” is another and a playful note. One bird 
being sportively chased by another, sin^s out “Ko-lee ! Ko-lee ! ” much as if 
jokingly calling for the “ Police ! Police! ” A single gurgling-note, 44 Igl,” has 
the quality of the magpie’s song. 44 Kee,” however, is the basis of the 
language, and is pitched near E, though this varies with different individuals, 
and even in the same individual it rises or falls somewhat loss than a semi- 
tone, according to the desired meaning. Thus, 



is emphatic, and calls for attention or denotes alarm, the second note having 
A falling inflection and accented, as if in a final effort of expulsion. Simi- 
larly, the single syllable 44 kee ” may become 44 kee-eh,” in which the second 
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part is sharpened half a tone. In the playful note “ ko-lee 99 the order of 
the tones is reversed, as follows : — 



!Thc syllable “ Igl,” or “ pulp,” or “ pull-up,” is pitched lower: — 


t t 



All these various notes, of course, have their special meaning according to 
the occasion on which they arc used, but they arc rarely uttered from the 
ground. Conversation is carried on during flight as well as when the birds 
are perched on a tree or fence, or even while sitting on the eggs or brooding 
the young. 

A^hen he is terrified, our poor little friend is a pitiable sight. His wings 
raised and trembling with excitement, his voice goes up about an octave, and 
bis cries are loud and in quick succession. This alarm will summon other 
birds, such as the soldier-bird and magpie. 1 have observed that: this cry of 
terror is common to a number of species, and this is probably due to the 
fact that these species have some enemies and sources or danger in common. 

It will doubtless excite the reader’s amusement to be told that these birds 
perform accurately-timed duets. This trait is well developed among A us* 
tralian birds and frogs; in fact, I do not remember to have heard in any 
other part of the world such good examples of this phenomenon. Witness the 
comic responsive duet of the Australian Butcher-bird and his wife. Bays he, 
u What do you drink when you r/o on a drunk /*’ 4 * Wafer, water'' invari- 

ably responds his wife, with an ironical and very comical upward inflection. 
“ 0/7/ tell yer father,' 9 says he in a rich brogue, upon which she calls for 
“ Quarter , quarter 

Of course, those words and meanings are an imagination of the mere 
human audience, but of the responsive duet there can be no doubt. 

Pee-wee duets are much simpler, but no less marked. The female calls 
out in a somewhat weaker voice, and less than half a tone flatter than her 
mate : — 


? ? t ? 
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Or the duel sometimes occurs in this form : — 


Male. 




r V 


l±± 




Lt xi 


-= ^ -- =h =V 


- =K=H = h 


c J 


Female. 




Xi 


ti Xi 


£ 


£3 




-= t -=t =1- 


- n-=l-T 


The cause of these interchanges of sound is no doubt oft-times the pre- 
caution taken by each bird to make known his whereabouts to his mates, 
and to assure them of his safety, but they cannot always be explained on 
this simple assumption, as, for instance, during nest-building, and on some 
other occasions. 

Nesting takes place during October, November, and December, at which 
season the birds gravitate toward rivers and tanks, the nest being seldom 
far from water, and usually located in the side of the tree nearest some 
creek or water-bole, often on a limb overhanging the water. From 5 to 80 
feet above the ground on a horizontal or gently sloping limb, often at a fork, 
built substantially of mud, with no effort at concealment, the nest is typical 
of its owner — simple, frank, substantial. Any approach to a tree where nest- 
building is going on is a signal for the birds to silently depart, and they will 
not return until all seems quiet. If one goes under the tree and remains 
there for some time, the birds at last become uneasy, and at intervals fly 

near, hover and wheel overhead for a few 
seconds crying out, and then again disap- 
pear. 

Both sexes take part in building, the 
male being quite as industrious and expert 
as the female. The mud and straw (de- 
cayed grass or sedge) culms are brought 
in masses as large as the end of one's 
finger. The trip and back of (say) 100 
yards takes only thirty seconds. The 
work of building consists in laying the 
load on and then distributing it. The 
latter requires skill in treading the top 
down, and weaving in the projecting 
straws. The weaving in is done with the 
beak, which is worked along the edge of 
the masonry, seizing any projecting straws 
and b v a quick twist turning them against 
the mud, where they adhere. If by chance 
any straw is too stiff and repeatedly fails to adhere, and obstinately sticks 
out, it is pulled out and discarded, the surface of the masonry being thus 
kept constantly free of projecting straws as the work progresses. When 
complete the nest is cup-shaped, hemispherical, 5 to 6 inches across and 3 
inches deep, and often resembles a knot or excrescence on the limb, the 



‘ At one time during mv strolls ’* 
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resemblance being sometimes heightened by the similarity in colour. The 
lining consists of a few straws, and occasionally a feather or two. 

At one time during my strolls 1 entertained myself making some observa- 
tions on these birds, extending over some weeks off and on, when to my 
delight a pair of them were so accommodating as to come and build within 
sight of my laboratory window, as much as to say, “ Go-lee ! go-lce ! You 
needn’t squander such a lot of time spying into the secrets of Pee-weedom. 
We’re going to take pity on you, and show you the whole family history. 
Go-lee ! go-lee !” 

I am not quite sure that this is a perfectly frank statement of the case, 
for I suspect that this particular pair of birds came from a certain willow- 
tree where during the previous fortnight a succession of tragedies had taken 
place. A nest had been completed in this willow' before my attention was 
attracted. Matters went on well for a day or two, until one morning the nest 
w r as missing; only the basement remained. Who or what the marauder W'as 
that tumbled the nest into the water below 1 could not make out— perhaps 
it was the wind, which blew strongly those days. These were young and 
inexperienced birds may be, for 1 suspect that the older and wiser heads 
among them build on higher and more inaccessible limbs. This disheartening 
disaster, however, did not discourage my birds ; they began another nest in 
the same tree, higher up and farther out over the water, thinking no doubt 
the new location would be free from danger. Hut, alas! No sooner was 
the nest done, and one egg laid, than another misfortune befel. The nest 
stayed well enough this time — it was the egg that went a-missing ! I strongly 
suspected a Butcher-bird that I saw hanging about the neighbourhood, but 
as I could not fetch the matter home to him I foroborc the retribution I have 
little doubt he deserved. 1 deliberated a few seconds along the barrel of 
my gun, but lowered it without pulling the trigger. The Pee-wees loitered 
about for a day or two longer, hesitating to try fortune again in the fatal 
willow', and then disappeared. 

It was their disappearance from the w illow' region that marked the advent 
of my study-window' pair, and very likely this was the same unfortunate 
pair. Their misfortunes appealed to me, and 1 determined to stand by them 
in their new venture, seeing that they had, as it were, observed my interest in 
their affairs, and appealed in this direct manner to my protection. 

This time, as if taught by sad experience, they located the nest fully 00 
feet from the ground. They did not consult me in this, and I did uot under- 
stand their language sufficiently well to protest. I would have much pre- 
ferred a better view of the proceedings, and should have urged that my pro- 
tection would be somewhat in inverse ratio to their distance from the ground, 
and I should have argued that in an emergency it would be risky for me to 
trust my 12 stone weight on so small a bough at such a dizzy height. 

However, the nest grew apace. The first dav only a little cement of mud 
was plastered into a fork and along two small branches for a few- inches. 
By night-fall the only indication of a result to a mundane observer was what 
appeared to be a daub of blackish paint on the grey, smooth- barked boughs. 
The second day thin daub grew to the size of a hen’s egg. 

Both birds worked industriously, but it was clear that the male took 
charge of affairs, and plainly thought he knew more about building a house 
than his wife did. A lady friend remarks to me, with sly sarcasm, that sho 
thinks this is characteristic of males. Frankly, I agree with her fully when 
she says that women ought to, and often do, know more about domestic 
architecture than men, and I pause to wonder "Why in the name of domestic 
bliss, are’nt there more woman architects ? ” Well, Pee-wees evidently 
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har’nt advanced in this line any farther than mankind has. I must say 
that Mr. Pee-wee had occasionally some cause for complaint, for the wife 
did sometimes drop unconscionably large pieces of mortar, which went 
tumbling pell-mell to the ground. On such occasions he would rush at her 
and drive tier off the bough w r ith actions that said as plain as w ords, “ Here, 
you’re a duffer at that business ; Jet me do it ! You go along and bring 
some more mud !” which she generally did. When she was gone he would 
sing out occasionally in a high whistle as he plastered away. I fully believe 
he was calling to her for more mud or straw, as the case might require. 
“ Mud !” he seemed to call, as be paused for a second to inspect his work, or 
“ Straw ! Straw !” Occasionally, when both were present at the nest, it was 
most amusing to hear the male twitter as he stooped over the work, calling 
his sweetheart’s attention to the beautiful progress they were making. This 
twitter, which I never heard on any other occasion, resembled that of the 
swallow, only it was not quite so highly agreeable. “ Look, dear, how fine 
its getting on. It’ll bo a nest in no time ! Let’s rush for some more mud !’* 
and off they would go, and be back again in half-a-minute, each with a load of 
mud. While at work building, either bird, but particularly the male, often 
whistles once or twice a note an octave higher than the ordinary call, thus : — 



to which t lie mate sometimes answers in the same tone, but more often an 
octave lower. This whistle is one particularly connected with nesting and 
brooding, though 1 believe it to be the Bame note that is repeated in rapid 
succession when the birds are extremely terrified ; it also occurs as a distinct 
over-tone in the ordinary call in building. As I have before said, the beak 
is used as a trowel, and it is frequently wiped on the limb just beyond the 
bounds of the nest. This is the origin of the muddy markings invariably 
seen near the nest. The mud composing the bottom of the nest is invariably 
packed dowm by treading with the feet. 

When the nestis completed, which is often in three or four days, it is 
allowed to dry and harden before the eggs are laid. From this time on the 
birds show admirable precaution when approaching the nest. On entering 
the tree they alight on the outskirts, and tarry a few seconds or a minute, 
then make a nearer approach, tarrying once more ; and finally alight on the 
edge of the nest, which is used as a door-step. 

The eggs are laid in quick succession — four or five eggs are laid in as 
many days or less. On two occasions I have known two eggs to bo laid in 
the same nest in one day. The usual number of eggs is five, but the number 
varies from three to six. The male does his half of the incubation, appar- 
ently with great cheerfulness, for he may often be heard calling out gaily to 
his mate as he covers the eggs, facing the breeze that rocks both him and 
his house up and dow n and to and fro. 

As soon as the young are hatched they are fed on fragments of insects and 
spiders, among which I note a variety of small wild bees, and grasshoppers. 1 
have never known snails to be fed to the young, though I know they aro 
often devoured by the old birds. 
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In bringing fond to the young ones the old bird invariably uses all the 
precaution possible, never flying straight to the nest, but first to some remote 
part of the tree, and, approaching the nest slowly and by watchful stages, 
at last feeds the young, an operation of a few seconds, and then proceeds 
to brood them till the return of its mate. This occurs in ten or fifteen 
minutes, the approach being always in the same cautious manner. The bird 
that is brooding keeps a sharp look-out, and, peering from side to side, sees 
its mate returning at a distance ; and scarcely has this laden bird reached 
the tree before the other has left the nest and flown in a most direct and 
business-like manner for more food. It is evidently a very serious business 
bringing up a nestful of young ones. 

The alertness of the brooding bird is almost incredible. A slight move- 
ment of my foot at 50 yards distance was at once detected, and was sufficient 
to cause the bird to silently leave the nest. I could scarcely credit this at 
first, and thought it must be a mere coincidence ; but no, on repeating the 
experiment the same thing occurred twice more in succession. At another 
nest the same thing occurred. The female seemed more alert in this respect 
than the male. 

The young are expert at voiding the ordure over the edge of the nest, and 
the nest may sometimes be discovered by the ordure on the ground beneath. 
This leads me to suspect that the building over water may be for secresy, 
the ordure being dropped into the water. 

The young fly in aDout a month, and thenceforth look out more for them- 
selves. 

In an emergency it appears the parents will attempt to teach the art of 
flying to quite young birds. A nest containing a pair of young birds unable 
to fly, but one of which could flutter, was placed on the ground. The 
parents tried to entice the young out of the nest by their cries and 
motions. The male in particular would stand on a limb near the ground and 
wave his wings in imitation of flying, and the conclusion was irresistible 
that he was showing the young what he wanted them to do, namely, to make 
an effort to fly. Every flutter of the young was encouraged by special cries 
of the old bird**, as much as to say, “ That’s it !” “ Keep on I” “ That’s 

right!” 

. The Pee-wee lives to verify the saying that there are no birds in last year's 
nests. A nest is never used but once, though a second nest is not infre- 
quently built alongside the first. On several occasions I have seen no less 
than four nests, on boughs varying from 1 to G inches in diameter, in the 
same tree, all in various stages of decay ; and as I have never seen more 
than one occupied nest in a tree at a time the conclusion is fair that nests 
are built in succession in favourable trees, perhaps by the same pair of 
birds. 

Passing along the banks of a river in a locality frequented by these birds, 
I have often come upon these favourite trees, as they may fairly be called, 
but though I have often tried to fathom the reason for the birds* choice I have 
never succeeded. Truly, such trees were generally of large size, but why 
these particular ones and not others equally large, and to me, at least, as 
attractive, I do not know, and yet I have no doubt there is some very good 
reason. I have tried to convince myself that the particular trees chosen 
were safer from the attacks of crows, hawks, and climbing animals, but with 
only indifferent success. To be sure, a number of coses seem to support 
this hypothesis, as, for instance, when I found a number of these favourite 
trees placed alongside and very near the railway. The contrast between the 
quiet and unconcern of the mother Pee-wee brooding her young, and the 

c 
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rushing, thundering, shrieking, hideous din of the train a few yards away was 
laughable and very suggestive. Have we not here a bird that would, if not 
hunted, take up its abode in our very midst, putting up with our noisiness 
for the sake of the protection afforded from its natural enemies ? It is 
reasonable to suppose, and, as far as I have observed, actually the case, 

that nest-robbers, such as birds of 
prey and climbing animals, are 
fewer near railways, and may not 
this account for the location of 
these particular favourite nesting 
trees ? Where birds are left unmo- 
lested, or, rather, where useful birds 
are left unmolested, some of their 
number soon frequent the trees 
near houses and near gardens. The 

One of the four-footed marauders gets v • * nnd it in 

caught. (Native or marsupial cat, ±ee-W€e 18 0116 01 tnese, ana 1C IS 

Daxyurus virerrinvs .) disposed to confide in us, relying on 

our protection. If we only had the 
sense to appreciate the situation, we might encourage a valuable ally. 

The course followed by the eggs and young of these birds is a perilous one. 
Sharp-sighted robbers circle in the air above by day, and four-footed 
marauders scramble up from below both by day and by night, and between 
these, what with hawks, crows, iguanas, and cats, it is no wonder if many a 

fine brood comes to grief. One 




Tree with sheet-metal nailed rcund the trunk 
to ward off noxious climbing animals, 
such as fruit-eaters and nest-robbers. 


season I had nearly half a hundred 
neats under casual observation, and 
can testify to a considerable loss 
from the attacks of these thieves. 
I suspect that on more than one 
occasion my tracks were followed up 
the tree from below. Claw marks 
on the smooth limbs told a sus- 
picious tale. Where iguanas are 
numerous, eggs in open nests are 
not what the life insurance com- 
panies would call a safe risk. 

.An easy wa y, not well knowm, to 
head off these climbing thieves has 
occurred to me. Nail a broad band 
of sheet metal round the trunk of 
the tree. After trying various cap- 
tive animals, I find that none of 
the ordinary kinds can pass such a 
band if it is 12 inches wide, so here 
is a new uso for the ubiquitous kero- 
seno tin. Split the tins open and 
nail them round the trunks of fruit 


trees a foot or more above the 
ground, and the fruit is safe from opossums and all other climbers. The 
same protection could be extended to the nests of useful birds such as the 
pee-wree, and this, in fact, is w hy I mention this simple, effective, and 
inexpensive device. Many a tree could be so protected at a very trifling 
expense, amounting to no more than the cost of a dozen nails, and the 
trqubleof driving them. 
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In order that; the reador may have a fuller account of our native snail- 
eating birds I insert here two extracts from Gray’s iC Birds of Australia,” 
one on the mud lark and the other on the white-fronted heron. 

OR ALLIN A AUSTRALIS (G. R. Gray). “ Fied Grallina.” 

Gracula picata, Lath. Inrl. Orn. Sapp., p. 29. 

Pied Grakle, Lath. Gen. Syn. Supp., vol ii. , p. 130 — 7^. Gan. Hist., vol. j.ii., p. 169. 
Tanypus Australis, Oppel. 

Grallina nielanoleuca, V'ieill. Anal, (l’une Nouv. Orn., pp. 42 and 68. — lb . Ency. Mclh. 

Orn., Part II., p. 693. — Vig. and Horsf. in Linn. Trans., vol. xv., p. 233. 

Grallina bicolor, V r ig. and Horsf. in Linn. Trans., vol. xv., p. 231. 

Grallina Australis, G. R. Gray, L : «t of Gen. of Birds, 2nd Edit., p. 33. 

Grallina picata, Strickl. in Mag. Nat. Hist., vol. ii. , p. 335. 

Cor v us cyanoleucos, Lath. Gen. Hist., vol. iii, p. 49? 

Magpie Lark, Colonists of N.S. YV. 

Little Magpie, Colonists of Swan River. 

Bij-yoo-gool-yee-de, Aborigines of the lowland, and Dil-a-but, Aborigines of the moun- 
tain districts of Western Australia. 

“ Future research will, in all probability, establish the fact of this bird 
being universally dispersed over the greater portion of Australia. I have 
specimens in my collection from New South Wales, Swan River, and Port 
Essington, all of which are so closely alike that no character of sufficient 
importance to establish a second species can be detected. Those that came 
under my observation in New South Wales were never seen very near the 
coast, but frequented the rich alluvial flats, and sides of the creek* and 
rivulets of the interior. 

“ Few of the Australian birds are more attractive than the present, or more 
elegant and graceful in its actions, and these, combined with its tame and 
familiar disposition, must ever obtain for it the friendship and protection of 
the settlers, whoso verandahs and housetops it constantly visits, running 
along the latter like the pied wagtail of our own island; in fact, the two 
birds, except in size, are very similar. Mr. Gilbert states that in Western* 
Australia he observed it congregated in large families on the banks anl 
muddy flats of the lakes around Perth, while in the interior he only met with 
it in pairs, or at most in small groups in not more than four or five together ; 
he further observes that at Port Essington, in the north coast, it would seem 
to be only an occasional visitant, for on his arrival there in July it Was 
tolerably abundant around the lakes and swamps, but from the setting in of 
the rainy season in November to his leaving that part of the country in the 
following March, not an individual was to be seen. It is evident, therefore, 
that the bird removes from one locality to another, according to the season, 
and the more or less abundance of its peculiar food. I believe it feeds solely 
on insects of various kinds, particularly aquatic grubs, grasshoppers, and 
eoleoptera generally. 

“ The flight of the Grallina is very peculiar, and, unlike that of any other 
Australian bird that has come under my notice, it much resembles that of 
the common pewit of Europe, and is performed with the same heavy flapping 
motion of the wings ; still the flight of the two birds differs materially 
during their passage through tho air, the Grallina passing noiselessly and 
generally in a straight line, while the pewit makes sudden turns and dips — 
a peculiarity in its mode of flight, which must have been noticed by all who 
have seen trie bird on the wing. 

“Its natural note is a peculiarly shrill whining whistle often repeated. 

“ The nest may be regarded as one of the anomalies of Australia, so unlike 
is it to anything usually met with ; it is from 5 to G inches in breadth, and 
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8 inches in depth, and is formed of mud, which, soon becoming hard and 
solid upon exposure to the atmosphere, has precisely the appearance of a 
massive clay-coloured earthenware vessel As if to attract notice, this 
singular structure is generally placed on some bare horizontal branch, often 
on the one most exposed to view, sometimes overhanging water, and at others 
in the open forest. The colour of the nest varies with that of the material 
of which it js formed. Sometimes the clay or mud is sufficiently tenacious 
to be used without any other material, but in those situations where no mud 
or clay is to be obtained, it is constructed of black or brown mould ; the 
bird appearing to be aware that the substance will not hold together for 
want of the adhesive quality of the clay, mixes with it a great quantity of 
dried grass, stalks, Ac., and thus forms a firm and hard exterior, tbo inside 
of which is slightly lined with dried grasses and a few feathers. The eggs 
differ considerably m colour and in shape, some being extremely lengthened, 
while others bear a relative proportion. The ground colour of some is a 
beautiful pearl white, of others, a slight tinge of buff ; their markings again 
differ considerably in form aud in their disposition, being in some instances 
wholly confined to the larger end, in others distributed over the whole of the 
surface, but always inclined to form a zone at the larger end. In some, 
these markings are of a deep chestnut red, in others, light red with large 
clouded spots of grey appearing as if beneath the surface of tlio shell. The 
eggs are generally four, but sometimes only two in number ; their medium 
length is 1 inch and three lines, and their breadth nine lines. It breeds in 
October and November. 

“ Although the sexes are very similar in size, the female may at all times be 
distinguished from the male by her white forehead and throat, a fact I 
determined many times by actual dissection, thus showing the fallacy of the 
opinion entertained by some naturalists of their being two distinct species. 

“ The male has a line over the eye, a patch on each Bide of the neck, a 
longitudinal stripe on the wing, tips of the secondaries, rump, upper tail- 
coverts, the basal two-thirds, and the tips of the tail, under surface of the 
shoulder, breast, flanks, abdomen, and under tail-coverts, white; the re- 
mainder of the plumage black, with a deep bluish tinge on the head, throat, 
chest, and back, and a green tinge in the primaries and tail ; bill, yellowish 
white ; irides, straw yellow ; feet, black. 

“ The female differs in having the forehead, lores, and chin white. The 
young in leaving the nest have the irides black ; in other respects they 
resemble their parents ; but are, of course, far less brilliant in colour.* * 

ARDEdE NOV^-HOLLANDIdS ( Lath .), “White-fronted Heron.” 

Ardea — Novas-Hollandia?, Lath., Ind. Orn., vol. ii, p. 701.— Sfceph. Cont. of Shaw’s Gen* 

Zool., vol. xi, p. 561. 

White-fronted Heron, Lath., Gen. Syn., Sapp., vol. ii, p. 304 — Phill. Bot. Bay, pL in 

p. 163.— Penn. Outlin., vol, iv, p. 128.— Lath. Gen. Hist., voL ix, p. 127. 

Ardea Leucops, Wagl. Syst. Av., Ardea, sp. 17. 

Herodias— Novaj-Hollandue, List of Birds in Brit. Mas., Mas. Coll, part iii, p. 80. 
Wy-an— Aborigines of the lowland districts of Western Australia. 

Bine Crane of the Colonists. 

“ The white-fronted heron is abundantly dispersed over every part of Yan 
Diemen’s Land, the Colonies of New South Wales, South Australia, and 
Bwan Kiver ; but I have never seen it from the north coast, and consequently 
infer that it is not found there. Low sandy beaches washed by the open 
ocean, krms of the sea, and the sides of rivers and lagoons, both in the interior 
of the country, as well as near the coast, are equally tenanted by it, con- 
sequently it is one of the commonest species in all the countries above 
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mentioned; and may frequently be seen wading knee-deep in the water of 
the salt marshes in search of food, which consists of crabs, fish, and marine 
insects. Its flight is heavy and flapping, like that of the other herons, but it 
runs more quickly over the ground, and his continually moving about when 
searching for food, and never stands motion- 
less in the water as the true herons do. 

These active habits are in fact necessary to 
enable it to capture insects and crabs, upon 
which it mainly subsists. 

“ Somo nests I observed in the month of 
October, 1838, on the banks of the Derwent, 
were placed on the tops of the smaller gum- 
trees, and most of them contained newly- 
hatched eggs. Mr. Kermodo informed me 
that it unusually breeds in tho neighbour- 
hood of his estate, which is near the centre 
of Van Diemen’s Land. The nest is of moderate size, and composed of 
sticks and leaves. The eggs are four in number, of a pale bluish-green, li 
inch long by II inch broad. 

“ The white colouring of the face and throat is much more extensive in some 
individual than in others ; and the base of the bill, the orbits, and irides are 
deep-load colour in some specimens, while in others those parts are pale grey, 
and the irides pale buff. 

“ Tho stomach is very capacious, and the weight of the adult bird about 
1 lb. 4 oz. 

“ Little or no difference is observable in the sexes, but tho female is some- 
what smaller than her mate. 

“ Face aqd throat white ; crown of tho head and back of neck dark slate 
colour ; Bides of the neck, all the upper surface and wings, dark grey, tinged 
with brown on the wings; primaries aud tail-feathers dark slate colour; 
elongated feathers of the back grey, tinged with brown ; elongated feathers 
of tho breast cinnamon-brown ; under surface grey, washed with rufous, 
which tint becomes gradually paler as it proceeds along the abdomen to tho 
under tail coverts ; down the lower part of the neck a strip of buff, gradually 
blending above with the white of the throat, and below with the cinnamon 
tint of the breast ; irides in some lead colour, in others yellow, and in others 
pale buff; orbits and base of the bill, in some pale grey, in others deep-lead 
colour ; base of the lower mandible of a flesh-colour/’ 
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Explanatory Note on the List of Fertilisers 
published in the May Gazette. 

F. B. GUTHRIE. 

This list, as lias been already stated, is compiled in the interests of the 
farmers, its main purpose being to afford intending purchasers of manures 
reliable information as to where the particular products they require may be 
best obtained, and to enable them to compare the different fertilisers with 
each other, both as to price and chemical composition. 

The revision of this list will be an annual undertaking, and it is hoped in 
future to have it ready for publication earlier in the year. 

' Such a list is necessarily full of imperfections, and it is with the object 
of discussing its shortcomings with readers of the Gazette that the 
following remarks are made. 

Purchase of Manures. 

The efficacy of a manure depends upon its chemical composition, the 
nature and amount of fertilising ingredients ; to a less extent upon its 
mechanical condition, degree of fineness. 

Every reputable dealer will furnish a guarantee by analysis of the nature 
of his product. 

On no account purchase a manure without such guarantee. In the case 
of bone-dust, for example, the amount of nitrogen and phosphoric acid 
should be stated, or their equivalents in ammonia and phosphate of lime 
respectively. In the case of mixed fertilisers the nitrogeii may be either 
organic (as in blood or bone-meal), ammoniacal, or nitrate-nitrogen according 
to the nature of the ingredients used. In the same way the phosphoric acid 
has different degrees of solubility, as is explained in the list. In addition, 
the mixed fertilisers may contain potaeh salts, the percentage of which 
should also be stated. 

It is of importance that products like dried blood, bone-dusts, offal, <fcc., 
should be in a fairly fine state of division, coarse bone-dust being very slow 
in its action. The soluble fertilisers with superphosphate as basis are 
nearly always either finely powdered or easily broken up. Moreover, these 
products are readily dissolved, and the fineness of division is not of so much 
importance. 

It is entirely your own fault if you purchase worthless fertilisers, or if 
you are misled by high-sounding names. The simple rules are to kuow what 
you want, to deal only with reliable people, to insist on a guarantee as to 
chemical composition, and, if necessary, to send a sample of your own 
choosing before purchase for analysis. 

The Department will analyse it gratis, and tell you whether you are 
getting value for your money. 
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Sampling Manures for Analysis. 

The objection may be rained that the figures given in the list, being the 
result of the analysis of small samples, do not in every case represent the 
composition of the bulk of the manure offered for sale. 

Even if this were the case, the publication of the results would be justifiable, 
as they are readily checked and refer generally to samples submitted by 
purchasers from the bulk of their purchase. 

As a matter of fact, every precaution is taken to ensure that the samples 
whose analyses are published shall be representative ones. 

In the case of those sold in Sydney, there is no doubt that the samples are 
representative. 1 have always found the agents willing to afford every 
facility in the matter of proper sampling, and in many cases an additional 
sample is obtained without their knowledge. 

In the case of manures manufactured and sold in other parts of the 
Colony, such strict check is of course impracticable, and in cases where no 
sample of the product has been submitted by a farmer, tbe results published 
certainly refer to samples chosen by the seller. There is, however, not the 
faintest reason to suppose that these have been improperly selected. 

In any case, if a purchaser lias cause to suspect that the dealer has 
succeeded in getting an analysis made of a sample which does not represent 
the stuff he sells, he lias simply to forward a sample to the Department, 
when such unscrupulous dealing can be promptly exposed. Indeed this 
is a duty lie owes to his fellow farmers. 

Even in cases where no dishonesty is suspected I would recommend this 
course being adopted, as the composition of the most carefully-prepared 
manures is apt to vary. This applies more especially to flesh and bone 
products. 

Valuation of Manures. 

The question of assigning a definite money value to tbe different ingre- 
dients is also one open to some objections. In England many of the best 
authorities refuse to assign a fixed value, and simply state whether or not, in 
their opinion, the manure is worth the money asked. 

In the United States they go to the other extreme, and as the sale of 
manures is under State control, the manufacturers have to accept the standards 
fixed by the experiment-station chemists. 

The objections to the American system are several, and undoubtedly bear 
somewhat hardly in some cases upon the manufacturers. The question of 
the cost of grinding and mixing and bagging is one that is quite outside the 
province of the chemist, and the fertilising values of the different ingredients 
(especially the nitrogenous ones) are by no means the same as the selling 
values. Moreover, the comparative fertilising values are still in many cases 
not yet settled. 

I shall show that in our case these objections do not apply, and our values 
simply afford the means of comparing two similar products. 

A glanco at the list shows that we can class all the locally-produced 
fertilisers under one or two distinct heads. 

1. Flesh and bone products, including dried blood, bone-dust, dried 

offal, mixtures of blood, flesh, and bones ground together. 

2. Simple salts, such as sulphate of potash, containing potash only, and 

sulphate of ammonia, containing nitrogen. 

8. Mixed fertilisers, the basis of which is superphosphate, to which 
sulphate of ammonia and potash salts are added. 
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The products of the first class are untreated, except by drying and grinding. 
These may all be fairly compared with one another, both in cost of produc- 
tion and the manurial value of their constituents. 

The nitrogen in dried blood, crushed bones, and dried meat has, as far as 
we know, very much the same fertilising value. 

It would have been more complete to assign different unit-values to the 
ingredients in coarse and fine products, and at first such a distinction was 
attempted. It appeared, however, to be hardly worth the trouble, as the 
products on the market are nearly all well ground ; the coarse ones are so 
designated in the table, and moreover that is a matter that the purchaser 
can judge of for himself. 

When we get products containing organic nitrogen in other and letfh 
assimilable forms, such as untreated leather- waste, horn-clippings, &c., it 
will be time enough to raise the question of a different unit- value for them. 

Again, the phosphoric acid in such of these products as contain it is, as far 
as we know, in the same state of combination with the lime, and conse- 
quently of the same manurial value. 

When we come to fixing the manurial value of the nitrogen in ammonium 
salts we have no option but to accept the value assigned to it by the Aus- 
tralian Gaslight Company and the Colonial Sugar Kefining Company, who 
are the only manufacturers. 

As the fertilising value of nitrogen in this form is considerably higher 
than that of the nitrogen in the meat products, it is no hardship that it 
should have a higher money value. 

The matter is still simpler in the case of potash. Por the potash-salts in 
the market there is one source, and one only, namely, the salt deposits at 
Stassfurth. All the kainit and sulphate and chloride of potash we obtain 
comes from these mines, consequently the price at which they are retailed 
here must be the basis of our standard. 

As has been said, the principal objection to such a valuation lies in the 
difficulty of appraising the cost of mixing, bagging, <fcc , of mixed fer- 
tilisers. 

In our case the Sugar Company are the only manufacturers of these 
compounds on any considerable scale. They all have as a basis the spent 
bone-char from the sugar refinery treated with acid and mixed with sulphate 
of ammonia and potash-salts. 

As long as the manufacture is carried on by only one firm, their own 
valuation is obviously the only possible one. 

It is, furthermore, a perfectly reasonable one, and it will be seen that our 
valuation, based on the separate items, agrees quite closely in all cases with 
the price asked. 

I think I have said enough to show that our valuation is not based on 
arbitrary unit-values, but follows the actual prices ruling in the market, and 
affords a ready and fair means of comparing the value of the different 
substances. 

If must, of course, not be forgotten that the market values alter from time 
to time in accordance with the requirements of the market, and it is, there- 
fore, necessary to revise them periodically. The alterations are not likely to 
be of an j extent before the next revision of the list, and whatever they are 
^hey will affect similar products in the same way ; they will never make a 
poor bone-dust of the same value as a rich one. 
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Mixing Manures. 

Whether it is best to get complete fertilisers ready mixed, to obtain 
a formula and get a manure-agent to do the mixing, or to purchase the 
ingredients separately and mix them yourself, is a question that depends 
very much upon the individual. 

A farmer using manures on a large scale, especially if he knows little 
about the principles of manuring, will undoubtedly find it preferable in 
every way to adopt one of the first two courses. 

If, however, the quantities employed are small enough to be readily 
manipulated, and if the farmer is conversant with the principles and the 
requirements of his crop and his land, he will probably find it more satisfac- 
tory and instructive to mix his manures himself. 

Not only because he thereby saves the cost of mixing and avoids paying 
for an excessive quantity of an ingredient which ho does not require, but 
also because so doing makes him think, brings home to him the connection 
between plant and soil and manure, and openB his eyes to the peculiarities 
of his surroundings. If he finds the treatment adopted does not answer his 
expectations he can more readily vary it. 

In this way he learns to experiment, and progress becomes possible. 

Seeing, however, that unsuccessful experiments in manuring are likely to 
prove somewhat costly, I would strongly recommend consulting the Depart- 
ment, in ordinary cases, as to the best formulas to serve as a basis. 

All that is necessary is to forward a statement as to the crop which is to 
be grown and a description of the nature of the soil, including analysis, if 
possible, together with any other information bearing upon the subject. 
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Separated Milk as a Food for Calves. 


M. A. O'CALLAGHAN. 

The importance of this subject is readily demonstrated by the fact that, if 
not at present, in about three or four years’ time every cow then milking in 
the Colony will have been reared mainly on separated milk, and if we are to 
have healthy cows of good constitution, capable of yielding a large supply 
of rich milk, it is evident that they must receive suitable treatment in their 
babyhood. See what the Jersey cow has come to ; look at its high position 
in the bovine family, and then consider that this eminence is largely due to 
care and kindness while young, and you will realise what can be done. Jf 
farmers will not raise healthy , vigorous calves , bred from good f)arents y they 
cannot have dairy cows that will pay , and with such a state of things we 
must couple the, at least, partial abandoning of dairying, the consequent 
inutility of our dairy factories, the ruin of our butter-merchants and 
all dependent on them, as well as the loss of numerous allied industries. 
Thus it is seen that to a very material extent the dairy industry and the 
entire dairy revenue of the country depend on the treatment doled out to 
the young stock. 

Pure new milk is the natural, and hence the best, food for the calf, but as 
butter-fat is a very valuable substance we remove it from the milk, thereby 
rendering the residue — viz., skim-milk — an unnatural, and hence, an insuffi- 
cient, food for calves. If we look at the analyses of whole and skim milk wo 
shall at once see that the separator leaves behind all the valuable constituents 
save the fat. 

"Whole milk averages about 13 per cent, of solids and 87 per cent, of 
water. The total Bolids are made up as follows : — Fat, 3 80 per cent. ; 
casein, 2*80 per cent. ; albumen, 0*70 per cent. ; ash, 0*75 per cent. ; and 
milk-sugar, 4*95 per cent. 

Skim milk contains about 9*65 per cent, of total solids, viz., 0 20 fat, 2 75 
casein, 0*75 albumen, 0*80 ash and 5T5 milk sugar. 

We now r see that if we add something of a suitable nature, and containing 
a bigb percentage of oil or fat, we restore to the milk its original feeding 
value. The trouble is to find a substance rich in fat which is agreeable to 
the health of the calf, and, at the same time, sufficiently cheap for disposal 
in this manner to bo profitable. Experience has taught us that crushed 
linseed makes a very suitable substitute for the butter-fat that has been 
removed, and we do not know that we can buy a cheaper food so well 
adapted for the purpose required. Linseed contains about 35 per cent, of 
oil, and is of about the same digestible value as milk. There are a couple 
of methods of adding the linseed — one being to boil it in water, and then 
mix about equal parts of the mucilage and the skim milk. Some people 
adopt a simpler course, and add the ground linseed to the watm milk 
direct, stirring it till they get well mixed. Personally, I prefer the 
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former method. About 8 quarts of milk and from a quarter to a half pound 
of linseed a day (according to age) is sufficient food for a calf. As the 
calf grows older a little crushed oats might be substituted for the linseed. 
In fact, it is hard to get a better food for young stock or for dairy cows 
than ground oats, and it might be here remarked that the butter made 
from cows fed with oats is hnrd to excel. The Danes use large quantities 
of oats for feeding their dairy stock. When mixed with bran and supple- 
mented by good bay or ensilage it makes a very useful and valuable food 
for milch cattle, and as it can be grown on most farms, it should have the 
preference over purchased foods. 

To return to tne separated milk, we must now point out that it cannot be 
treated and used just anyhow, and that numerous sins can be committed 
through it. The milk should be fed to the calves at about blood heat, 
9S° F., or, at any rate, not less than 85° F. This will in most cases necessi- 
tate the warming of the milk after it has been received from the factory; 
and now the question arises, will this milk stand warming about 5 p.m., 
having been received from the factory the morning of the same day V 
Herein lies the crux of this calf-feeding question. If the milk is properly 
treated at the farm-house before despatching to the factory, and if it is 
afterwards properly treated by the creamery or factory, it should be capable 
of being fed to the calves that evening at a temperature of 98° F. without 
coagulating. But if the farmer takes little or no care of the whole milk, but 
allows it to stand in cans imperfectly cleaned, does not strain it carefully 
immediately it is milked, never thinks of aerating it, and often keeps it over 
night in surroundings not burthened with a pure atmosphere, he cannot 
expect the creamery to return him a very perfect skim milk, nor perhaps does 
the creamery take the trouble to do so. Before the farmer can expect the 
creamery to be perfect he must endeavour to do something himself, but 
immediately that he has put his own house in order he should make it his 
duty to see that the creamery-owners do likewise, at least as far as the 
separated milk is concerned. 

When milk gets sour the sugar of milk becomes changed into lactic acid, 
through the action of micro-organisms, and much of this acid is injurious to 
young calves, with the result that when acid milk is largely fed many calves die, 
and those that do not die arc weak and miserable-looking. 1 might here 
state that the organisms which cause this souring are not introduced into milk 
through the cow, hut gravitate into it after it is milked, with little hits of 
dust, hair, &c., that fall from the cow’s coat or from the atmosphere. Then, 
again, some creameries unfortunately take little care of tne vessels in 
which the separated milk is kept; these tanks are generally made of wood, 
and are placed on a platform, sometimes 40 or 50 yards away from the 
dairy, the milk being pumped there through a pipe which, to say the least 
of it, is in many of the creameries 1 have seen absolutely forgotten. Nobody 
ever seems to think it wants cleaning, with the result that it becomes coated 
on the inside with slimy matter of a decomposing nature and of an offensive 
odour. To this is added the fact that tho milk-tank into which this pipe 
empties is also very often neglected. Sometimes it is nobody’s busiuess in 
particular to clean it (at least so I have been told), and sometimes it is the 
business of some boy, who takes the residuo of the milk and washings. This 
boy dees not appear to be under direct control of the creamery manager, 
and he seems to trouble himself very little about cleanliness. 1 have seen 
tanks that havo been evidently left' uncleaned for mouths, but it is not 
easy to get a look into them, and I have had to use my gymnasium training 
as a means of getting up to them. When I got my head over them I felt 
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very much inclined to use my jumping powers to get quickly away from 
the tank. There are not many instances so bad as this, but I have seen more* 
than a couple. Nothing in dairying, has ever surprised me as much as 
the general carelessness with which this department is treated. It seems 
to have been the intention of the farmers who put up the creameries 
to neglect these milk-vats, and allow them to smell unpleasantly, else why 
did they place them so faT away from the creamery proper. There is no 
reason why they should not be a part and parcel of the dairies, as they are 
in other countries, and instead of many yards of piping have only a few feet 
of it, which should be unscrewed and scalded with steam daily. The milk 
passing through those foul pipes, even into clean tanks, is not fit for calf- 
tood, for besides causing the milk to decompose rapidly and deteriorate in 
feeding value, there is every likelihood of the development of chemical 
ferments known as enzymes, which frequently produce substances of a highly 
poisonous nature. The directors of those creameries really occupy a 
responsible position, and it is high time that they became alive to the dangers 
which a want of proper supervision might bring about. 

Even apart from any of these causes milk rapidly sours in a warm climate, 
and if it is heated up to 90° or 100° P. for separating, and the separated milk 
not cooled rapidly afterwards, it will be sour before the calves are fed with 
it that evening, and this brings us direct to the necessity for scalding or 
Pasteurising, for in this only can a safe remedy be found for checking the 
development of acidity, and in dealing with the effects of Pasteurising we 
come to the prevention of infectious diseases such as tuberculosis, a subject 
that is of extreme importance to New South Wales, as it is to every other 
country. 

Pabteubising. 

This sounds a word of very little meaning to dairy farmers, and people 
seem to think it is a subject of much mystery. This is not so— it simply 
means the heating of milk to a temperature that will render lifeless the 
bacteria or organisms that are vegetating therein. This temperature is found 
to be about 167 degrees P. The system is so named after the celebrated 
Prench scientist Pasteur. The organisms that produce lactic acid are killed 
before this temperature is reached, and hence, if the surroundings of the 
milk are kept clean, such milk will not quickly sour, and can be fed quite 
sweet to the calves many hours after it is separated. The milk should, 
however, be rapidly cooled after it is heated, for we must not forget that 
though we might have killed all these acid-producing organisms the atmos- 
phere of the dairy and of its surroundings is full of them, and they quickly 
gravitate into the milk, also that they possess the power of reproducing 
under favourable conditions by means of spores ; but as they can produce 
only very slowly at low temperatures, we reduce the temperature of the 
milk, ana thereby prevent the new ones which get into the milk from the 
atmosphere, dust, Ac., from multiplying rapidly, and so keep the milk sweet 
for a considerable time. 

Now the disease called tuberculosis is also produced by a species of micro- 
organism, and you will see that, as in the previous case, if we destroy these 
that are in the milk by means of heat, we need have no fear of infecting 
the calves. I might here mention that the milk of cows, wherein the disease 
of tuberculosis has reached the udder, has invariably been found to contain 
the organism that brings about this disease, and that in cases of experiments 
animals fed on such milk, unless it has been diluted, have always been found 
to be infected. 
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Professor Bang has demonstrated the fact that it is possible to rear healthy 
calves from infected cows, simply by separating the healthy from the diseased 
animals, and by boiling the milk of the tuberculous cowb ; hence the im- 
portance of scalding or Pasteurising the milk. Koch’s tuberculin test is 
looked upon by most scientists as a reliable means of detecting this disease, 
and the Danish Government gave £3,000 a year for five years to assist 
farmers desirous of using the tuberculin test. By this means can be dis- 
covered the animals that are infected before the disease goes to the udder, 
and hence they can be isolated or destroyed. 

It has been demonstrated that if even very virulent tuberculous milk be 
exposed to a temperature of 185 degrees F. for a few minutes, it can be 
used with impunity. The importance of pure milk for human use will be 
understood when wo hear such an authority as the Medical Officer for 
Health for Glasgow state that a seventh part of the death-rate was due to 
tuberculosis. 

In cases where factories wish to Pasteurise the whole milk before separ- 
ating, it is not feasible or wise to heat the milk to 185 degrees F. ; hence 
it is always better to heat the milk after separating to one temperature 
(say 185 degrees F.) and the cream to another (say 155 degrees F.) 
If, however, milk be kept at a heat of 155 degrees F. for about twenty 
minutes, the germ of tuberculosis is killed, as well as most others, as this 
has been found to be one of the germs most capable of resisting heat. 

All this goes to show that where separated milk is used as a calf-food it 
is very necessary that all vessels with which it comes in contact should be 
kept in a clean condition, and also that if the milk be Pasteurised it can be 
used in a better condition for food, besides doing away to a great extent 
with the danger of the spread of tuberculosis from this source. 
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Iijflueijce of Bees oi] Crops, 

(Continued from page 425.) 


* ALBERT GALE. 

There is nothing more interesting: in the life-history of the vegetable king- 
dom than the methods and agencies of its reproduction. Fascinating as it 
is, it is too often the stumbling-block of amateurs whoso love of plant-life 
carries them to look into the deeply-hidden mysteries of this absorbing sub- 
ject. The sexuality known to exist in blossoms ; their matrimonial instincts ; 
their marriage ceremonies ; their domestic ties ; their methods of raising 
and perpetuating their families and co-relations ; the officiating and conju- 
gating priests, and the agreement between the contracting parties, are all 
more or less like fairy tales than actual facts. 

These matrimonial ceremonies, how they marry and are given in marriage, 
is the portion of the subject I here wish to deal with. The arrangements of 
the sexual reproductive organs and their various functions have already been 
dealt with. 

In the higher members of the plant-world there is a very great difference 
between pollen cell and the ovule (little f gg) that are joined to form new 
individuals. The former of these is smaller than the latter, and more active ; 
it is the male ; and the latter, of course, is larger than the former ; is com- 
posed of richer matter, and is passive — it is the female. From the nature 
of these ovules, these passive eggs, they cannot become seed or plants until 
they are united with and fertilised by an active or livo pollen grain. The 
essential organs in blossoms known as anthers contain these active ceils, the 
cells of life. The pistillate organs contain the passive cells, the cells of matter. 
The pistil in apples, pears, or other fruit blossoms is the bride, the stamens 
seen in blooms of like trees are the bridegrooms, and the honey-bee is the 
licensed officiating priest who is to perform the connubial ceremony. Let 
us for a while w'atch these officials of nature carry out some of their highly- 
important duties. Bearing in mind, w hilst so watching, the table of kindred 
and affinity wherein it is stated a man may not marry his grandmother or a 
woman her grandfather, &c., and note how these insects, without a written 
law, are never parties to close or blood relations intermarrying ; neither does 
their natural instinct permit them to perform unnatural alliances. They will 
not attempt to marry an orange to an apple, or a pea with a pumpkin, or a 
pear with a cherry, and so on ; neither does nature permit them to marry the 
male of a blossom with a female of the same bloom. Such alliances in the 
higher plants are repugnant to all concerned. Nature’s motto in the vege- 
table kingdom, as well as in the animal, is, especially when aided by the 
intelligent hand of man, “ upward and onward.’’ If the pollen of a bios- 
torn were transmitted to the carpels of the same, the result would be 
degradation, and the loss of some of the choicest varieties of fruit and vege- 
tables we now raise from seed. 
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The ovary is composed of one or more carpels. The ovary of an apple 
bloom has five such carpels. In the mature fruit these are termed the core. 

In the early spring mornings, when the bees issue forth to go in quest of 
stores, the first thing they gather is pollen. It is the first product the blos- 
som yields, even before it secretes its nectar (honey). In their eagerness to 
be first on the foraging ground, they leave home at about sunrise. If they 
have selected an orange to gather their stores from, they will keep upon 
orange or some other member of the citrus tribe during the whole of that 
peregrination. Tumbling about in the cup of the flower amongst the 
anthers, they gather up in their fur numberless grains of these life cells, 
pollen grains. Head, thorax, abdomen are all more or less dusted with it. 
Whilst gathering it, and whilst on the wing from flower to flower, and tree 
to tree, they are busily engaged in packing it in the pollen baskets that arc 
situated in the upper part of the hinder legs. As the day warms, the 
blossoms unfurl j the central whorls develop, and the stigma becomes 
receptive. The bee, eager in her duties to supply her home with abun- 
dance of food, both for the young brood and winter storage, com- 
mences her search for honey. In the early morning there is little or no 
nectar secreted ; but ns the warmth increases so the flow of honey advances. 
Anxious to fill her 
honey-sac whilst gather- 
ing the pollen she enters 
the blossoms where she 
will find the greatest 
abundance of her favour- 
ite winter storage, and 
thrusts her tongue down 
into the neetries of the 
blooms. To get at the 
honey more readily she 
lies on the top of tho 
essential organs, and 
brushes to and fro on 
thestigma. Whilst thus 
engaged, the fur on the 
various parts of her Bees in the act of ferUlisatlon. 

body retain pollen grain ; 

those on her breast come in contact with the stigmas of the flowers. Having 
commenced working on an orange for pollen she will not go to an apple or aught 
else for her honey. Citrus fruits supplied the pollen, citrus fruits must provide 
the honev. Why? Because nature has endowed the bee with that intelli- 
gence— there is no other word so applicable— to know if she were to take the 
pollen of an orange to the stigma of an apple, as far as fructification was 
concerned, her labour would be useless. Pollen from one species of the 
vegetable kingdom can seldom be used successfully, even by artificial means, 
to fertilise that of another species. When it is successful the result is a 
hybrid, the descendants of which cannot be prpetuated by seed, but 
only by cuttingB, graftings, <fcc. Bearing in mind the characteristics of the 
stigma, its adhesiveness, and its hairy hooklets, the bee’s breast, coming in 
contact with the latter, it acts as a comb or brush, and aids in detaching tho 
pollen grains from the fur of the bee. These grains fall on the adhesive 
stigmo, and are retained by its vicidity. When this contact takes place— 
sometimes at once, at other times it may be delayed for hours— the cell 
of life starts into activity by throwing out a pollen lube, which at once 
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goes in search of the cell of matter contained in the passive ovule* To 
accomplish this the pollen-tube makes its way down the Btyle which connects? 
the stigma to the ovary. The silky threads ihat protrude from a cob of corn, 
delicate as they are, are not too tine or too long for these active tubes to 
penetrate. The style of the orange, &c., is also as easily pierced* The 
ovule, or young seed in the ovary, contains the embryo of the future plant. 
The pollen-tube having found its way to the ovule, the union of the respective 
cells takes place. The ovule thus receiving the “ germ of life,” the infantile 
development of the future orange or other tree, as the case may be, com- 
mences. 

When the contact of the two cells has been accomplished, the calyx withers ; 
the corolla, with the dead remains of the stamens adhering thereto, falls to 
the ground ; and the pistil in most cases is absorbed in the fruit. 

These developments will be better understood by reference to a peach or 
other stone-fruit. When the ovule has thus been fertilised, the seed, or, 
as it is generally termed, the kernel, is the first to develop, followed by 
that of the hard shell surrounding it, the stone ; and at the same time the 
flesh increases and matures with the gradual expansion of the outer skin. 
We then say it is ripe, i.e ., its flesh has become useful as food to man, and 
the seed capable of reproducing its species. 

Now, it must be obvious to the most casual reader of these articles that 
the bee has played the imperative part in the production of these fruits. 
Nothing else could have accomplished it so effectively and with such bene- 
ficial results as the little busy bee. Other insects live on honey and pollen, 
but no other insect is endowed with the instincts of social bees. They work 
ho systematically in cross pollenisation. They make no mistakes. They will 
carry pollen from variety to variety, and sometimes from species to species, 
but not from order to order. After a foraging excursion they are never 
seen to return to the hive with different varieties of pollen on their 
bodies. In examining a cell of pollen in the hive, each stratum is seen 
to belong to distinct species of the vegetable kingdom (not varieties). 
With other insects that only feed on pollen grains, they consume it 
on the anther whereon they alight. It is for immediate consumption for 
each one’s present wants. Where other insects visit one blossom bees 
will visit a hundred. Watch a butterfly on a flower and compare its actions 
with the rapid movements of a bee, and judge for yourself which is the 
better worker of the two. You must bear in mind that in early spring, 
flowers, and especially fruit blossoms, mature rapidly. Of the essential organs 
the anthers in most cases come to perfection first, and are the first to die. 
The pollen is distributed in a very few hours, and its vitality in most 
instances is short-lived. The pistil with stigma and its carpels are very 
delicate organisms, therefore liable to all kinds of accidents. When we 
remember the chief characteristics of the stigma, it will be seen that a dust 
storm is capable of clogging it, and thus prevent fructification. A dust storm 
in early spring has a deal to answer for in the failure of fruit crops, so has 
heavy rain, wind, or anything else that may bruise those very delicate por- 
tions of the flower. Iroin this will be seen the imperative necessity for 
some rapidly-moving agent to convey the perishable pollen to the highly- 
eensitive stigma. The numerical strength of these agents must be in pro* 
portion to the quantity of work they have to do, or the areas under fruit 
culture they are expected to visit. If bee-keepers and their bees were 
banished from Australia there would be fruit, but in what quantities P I 
have referred elsewhere to the mischief done by butterflies and some other 
insects, but no such mischief ever follows in the wake of the bee* Fertili- 
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sation by agonts other than bees would be sufficient to perpetuate species of 
fruits, and occasionally to produce varieties, but to fertilise heavy crops suffi- 
cient to feed mankind they are too inactive, and the mature insects numerically 
too weak. If adult butterflies, <&c., were equal in number to adult bees a 
famine would follow in the track of their larvae as disastrous as that caused 
by the armies of locusts that have been known to sweep over the Holy Land 
in times past. Numerous insectivorous birds and other animals almost live 
exclusively on insects, their eggs and lame, and thus their injurious ravages 
are somewhat checked. 

How wonderfully has nature protected this invaluable insect — valuable 
not as a honey-storer, but as a fruit-producer. Practically the adult 
bee has no enemy, if we except the wood swallow, and in the egg and 
larval stages its home is almost impregnable to invaders. Of course, 
like the human family and other animals, it is liable to the “ ills that flesh is 
heir to.” In a state of nature bee ova and larva have one arch enemy — the 
bee moth — and it is as well it should be so. Bees in a state of nature are a 
great drawback to beekeepers. The honey, when obtained, is of a fourth- 
rate quality owing the quantity of foreign matter mixed through it. That 
same honey if stored in the frames of the hives of practical beekeepers, 
would be worth four times as much as when obtained as bush-honey. But 
this is a digression. To the careful beekeeper, enemies, not diseases, to the 
eggs, larva, and young bees are rarely known. The beekeeper having his 
stock under control can, with the greatest ease, regulate the supply and 
demand. 

No district can be overstocked with bees, if wo regard them as fruit- 
fertilisers only, but as honey-gathers it is another matter. The greater 
number of bees kept in an orchard or fruit district the more rapidly is fertilisa- 
tion carried on. Once the bee has carried the pollen to the pistil, the act of 
fructification being successful, the development of the fruit is assured — the 
fruit has set. A few days after the bloom of the trees has disappeared the 
infant fruit can be seen in the early stages of growth. Standing near an 
apple, orange, or other tree when the fruit is in its earliest stage, and a 
gentle wind shakes the branches, you will sometimes hear the fruit falling in 
hundreds, or if the tree is shaken the same results will follow. In walking 
through an orchard in spring-time young fruit just formed are always seen 
in greater or less numbers scattered on the ground. The premature falling 
of these fruits is the result of imperfect fertilisation, caused either by 
slight injuries to the stigma or an insufficient number of bees to discharge 
the duties nature requires of them, i.e., fructification. 


( 7 o be continual .) 
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Poultry Foods. 

(Continued from page 8*11.) 


J. J. McCUE. 

(Poultry Expert, Hawkesbury Agricultural College.) 

I hate often noticed chickens that required three months within which to 
attain weights that should be reached in ten weeks, as it is well known that 
a system of high feeding will force a chick 2 lb. in ten weeks, yet the 
majority of the chicks reared do not reach that weight until they are nearly 
three months old. 

The food oaten during those extra weeks is usually more than that which 
would be eaten by the chick in ten weeks, as the waste of bodily heat goes 
on during the prolonged time. Hence it is economical to feed the growing 
chicks all they will eat; and the better their appetites, and the larger 
the quantity consumed, the more rapid the growth, and the earlier they 
reach the market. There is no saving in trying to make a small quantity of 
food go as far as possible. Feed liberally, and thereby secure the largest 
gain in the shortest time. 

If there is any one article of food more misused than any other in feeding 
poultry it is corn. Its over-UBC produces a deposit of fat in all arailable 
parts of the body, which in time iB likely to be followed by fatty-degeneration 
of muscles and organs. 

It is conceded by the majority of poultry-breeders that the breakfast or 
morning feed should consist of soft food, because the digestive organs contain 
the least amount of food in the morning, and it is desirable to feed soft food 
at this time, when it will be digested and assimilated quicker than whole 
grain. 

My rules for feeding are these : — As soon after daylight as possible I have 
my boiling water ready ; then I get my pollard mixed with a little bran, and if 
any meat-scraps, or soup are left in boiler I mix with the dry pollard and bran, 
adding a little salt, then mix the lot with boiling water into a stiff, crumbly 
mass, not soft or sloppy. The breakfast is fed warm, and the fowls get m 
much as they will eat with an eager appetite, and no more. The penned 
fowls get a small dinner occasionally of grain or meat-scraps ; the grain is 
placed under the litter, and the fowls are compelled to scratch for it. 
Fowls that have a good run do not need a midday meal, their supper of 
grain being sufficient. I also feed green-cut bone occasionally; fowls are 
very fond of this, and will eat it ravenously every day. 
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Feeding for Eggs- 

In feeding for egg-production a valuable lesson may be learned from 
nature. Many of our domestic fowls that receive little care and attention, 
or, in other words, whose conditions approach more nearly the natural 
conditions, lay most of their eggs in the spring. It is our duty, then, as 
feeders to note the conditions surrounding these fowls at that time. The 
weather is warm, they have an abundance of green food, more or less grain, 
many insects, and plenty of exercise and fresh air. 

Then, if we are to feed for egg-production, we will try to make it spring- 
time all the year round ; not only in providing a w arm place for the fowls, 
but also giving them good food, a proper proportion of greenstuff, grain,, 
meat, pure air, exercise, and clean, pure water. 

Hens cannot produce eggs unless their food contains the elements of w hich 
the egg is composed. The kind of food that is offered to them must be 
determined by the object to be attained in feeding them, liens intended 
for market should be fed with that kind of grain which is known to contain 
a large percentage of fatty matter, and a fair share of albuminous substances; 
but hens kept an layers should be fed on a food which contains egg-producing 
elements. In addition to the essential quality of albumen required iu the 
organism of the fowls, the laying lien requires au extra amount for ovation — 
the w'hite of the hen’s egg being about 12 per cent, of albumen — and this 
must be furnished in her food. 

By referring to a chemical analysis of the different cereals it will be Beer* 
that corn contains the greatest amount of fatty substances, while w f heat con- 
tains a larger amount of albumen than any other cereal. To fatten hens, 
therefore, feed with corn ; to procure eggs, give a liberal supply (all the 
fowls w T ill oat up clean) of pollard, meat-scraps, &c , mixed, as shown above, 
for breakfast ; at midday a little oats or barley; wheat at night — and in 
wet or cold weather corn may be used to advantage — fed twice a week. 
Meat twice or three times a week in winter months ; cut green bones 
occasionally ; and last, but not least, clean water, plenty of grit — crushed 
shells if possible; if no shells are handy, any other sharp grit will do, pro- 
vided a little old lime-mortar is mixed with it ; but if the ben-houses are well 
limed the mortar will not be required, as the hens wi 11 pick up all they 
require for shell-formation, for the whitewash scales and drops from the 
walls after it has been on a little time. 


(To be continued .) 
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Winter Dressing against Black Spot. 


M. TJLUNNO, Viticultural Expert. 

We remind vignerons that tho winter dressing of the vines against that 
fungoid disease commonly called “Black Spot” should bo repeated every 
year a fortnight before tho buds burst. All varieties, more or lees inten- 
sive^, are subject to it, and the disease thrives better in those districts 
where, during spring or summer, rains are not altogether scarce, and in any 
vineyard planted on low land, where, consequently, the air is moister. 

Tho winter germs of the disease are hidden in the stem, and in the last 
year canes on which are mostly visible those black ulcers that afford thorn 
harbour, and inside of which the germs are protected by several beds of cells. 
Even at a comparatively low temperature, if the moisture is sufficient, they can 
develop and originate those spores which spread the disease on the new 
shoots and ou the blossoms and grapes. 

The time, therefore, to act with the winter dressing is when the winter 
germs, having lacerated the beds of cells to let the spores start, offer no 
protection against the dressing. 

The old formula is : — 

1 gallon warm wafer. 

5 lb. sulphate of iron. 

i pint sulphuric acid. 

It is now recognised that the effect of this solution is mostly due to the 
sulphuric acid, and very little or nothing to the sulphate of iron ; therefore a 
simpler and cheaper formula is suggested, which has proved to be just ns, if 
not more, effective. 

This is a water solution of sulphuric acid of G per cent, in volume, which 
•dose corresponds to a little higher proportion of the said acid than in the first 
receipt. 

Practically, this second solution can be prepared with— 

1 gallon of water. 

-J of a pint of pure sulphuric acid. 

In the preparation of both the solutions care should be taken to pour the 
acid in the water little by little, or else tho acid will spurt. 

If tho old bark is rubbed off previously the dressing will be more effective, 
and will also destroy many germs of other fungus or insect diseases. Neither 
of tho solutions will do any harm to the buds if applied when they arc closed 
and well protected. 

The dressing may be applied with a swab or as a whitewash. Ail the canes 
cut off at the time of pruning should be collected and put away or burnt ; 
if any of them are left on the soil, the winter germs may develop and 
burst off into spores even on canes severed from the stem, and bo the cause 
of the spreading of the disease all the same, in spite of any winter dressing 
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that we may have used. The application of both solutions delays the budding 
of the eyes a few days, which is an advantage in vineyards subject to late 
frosts. 

I saw last year vines attacked by the “ Black Spot ” while blossoming, 
or a few days after the set of the flowers, the clusters being totally blazed. 
The above remedies are both preventive, and are successful and sure if 
applied, as 1 have said, a fortnight before the spring of the eyes ; if applied 
later, these would be injured ; if earlier, the case may be that the Bolut’ons 
will not aflect the winter germs, finding them still well protected. 

Curative remedies are little reliable. They will form, however, the subject 
of a note for a next issue of this Gazette , 
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GEO. WATERS, 

Orchard Manager, Hawkesbury Agricultural College. 

In the warmer parts of the Colony this month will bring with it signs of 
the approach of spring. Before the end of the month all pruning and 
winter spraying must be finished, as the buds will soon be bursting, and as 
the stronger solutions of spraying mixtures can be applied beforo this occurs, 
no time should be lost in completing this work. 

Stone-fruit trees can be plantod yet, and wliere citrus-trees were not 
planted during the autumn the latter end of this month is a very good time 
to do so, care being taken to select a mild and if possible cloudy day. Do not 
plant the last mentioned, or, in fact, any tree, when a strong wind is blowing, 
for even with the greatest care they are exposed for a certain time during 
the operation, and no trees are benefited by it. In the case of stone-fruit- 
trees, let me again impress upon all planters the necessity of cutting back 
about knee-high at planting. "With citrus-trees, before entirely Jilliny in 
the hole , give them a watering if the ground should be too dry, though after 
our favourable winter this will not be in many places. Never allow them 
to get a check. These remarks apply to all other evergreen fruit-trees as 
well, such as loquats, guavas, and olives. Where the fruit has been gathered 
from citrus-trees, and they are affected by any fungus or scale pests, this 
is a good time to do any spraying, before they make their spring growth, 
but do not spray while any blossoms aro on. For Maori, or orange rust 
mite, and I am sorry to say the former is increasing very rapidly, it is best 
to spray two or three times with the summer solution of Bordeaux mixture ; 
hut if the first crop has not all been marketed ; it would be spoilt for market 
purposes by the Bordeaux. Dusting the trees with sulphur by means of 
the sulphur-bellows or knapsack sulphurer in the early morning w ould holp 
to keep down the orange rust. Jf the kerosene emulsion is intended to be 
used, be very careful that the mixture is properly emulsified. 

In districts where the vine caterpillars were prevalent last year, I would 
advise using every endeavour to prevent their appearance this year. There 
is no doubt that “an ounce of prevention is worth a pound of cure.*’ 
During the winter months these remain in the form of pup®, which are 
found at the base of the vino, or in the crevices in the vine-stakes. They 
-are oval in shape, somewhat sharpened at one end, and of a brownish 
colour. Keep a good look-out for them. Every one that can be found 
should be destroyed, and so save a lot of trouble afterwards. 

Another bad pest that should be prevented from making its reappearance 
in an orchard is the peach aphis. Jt is not only confined to peaches, but it 
also attacks nectarines, apricots, and Japan plums. The ravages of this insect 
have almost disheartened stone-fruit-growers in some districts. If allowed 
to go unchecked it will rapidly spoil any tree it attacks. It exists 
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in a semi-dormant Btate during the winter, and may be found on the under- 
side of small branches, on suckers or young shoots at the base of the tree, 
and also under the ground on surface-roots near the trunk. All trees that 
were attacked last year should be minutely examined, and all the insects 
destroyed ; those on the branches by the resin-soda wash, or a weak solution 
of the kerosene emulsion. Under the ground they are not reached so 
easily ; but if the surface soil, just round the trunk, is drawn away great 
numbers are killed by directing the spray well round the base. Forking in 
lime or gas-lime would cause them to leave the roots and ascend the tree, 
and the majority of these would be caught by means of a bandage tied 
round the tree and smeared with some glutinous substance, such as a non- 
drying oil boiled until it becomes sticky, molasses, <fcc. Towards the end 
of the month grafting can be proceeded with on old trees, or before on 
younger ones. Where grafts are put up high, see that they are well tied and 
painted with some grafting-wax to prevent the air getting to them. 

This month is a good one for planting out shelter or ornamental trees. 
The shelter question is overlooked too much. Some of the best for this 
purpose are the Pinus insignia, Pinus pincn, Camphor Laurel, Tristauia con- 
lerta, Grevillea or silky oak. All of these, except Pinus pinea, are quick 
growers, and make admirable ornamental shelter belts. When planting, if 
enough land is available, it is advisable to plant in double rows, as that makes 
a more complete shelter. 
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Practical Vegetable and Flower Growing. 

W. S. CAMPBELL. 


Directions for the Month of August. 

In the warm districts of the Colony spring may be said to begin about 
August, and those kinds of vegetables which are tender, and liable to be 
injured by frosts, may be planted out, or seed may be sown. 

This is a good time to get rid of many kinds of weeds, for the seeds will 
germinate now, and then is the opportunity to destroy them by either digging 
quite under the soil, or else by horse implements, if the garden is sufficiently 
large, or by hand-hoe. One of the very best of hand-hoes is that lately 
exhibited at the Brisbane International Exhibition, invented and patented by 
Mr. Gr. H. Grapes, of New Zealand. The writer was appointed judge of 
garden implements, and therefore had a good opportunity of thoroughly 
testing this hoe. It is a Dutch hoe, with a sharp, thin, steel blade, set at an 
angle of 45 degrees to the handle. The work that can be performed by this 
implement is surprising. 

Probably some of the readers of these directions will start at this time of 
the year the work of vegetable-growing. It is wonderful how comparatively 
few persons engaged in farming grow their own vegetables, fruit, or flow T ers, 
but prefer to allow the Chinamen to supply and grow rich instead. The 
time that need be occupied in producing a large enough supply for a family 
is but trifling compared with the benefits likely to accrue. There need be 
no waste, for the pigs can be made use of to dispose of any surplus with 
profit, and all old vegetables, cabbage-stumps, Ac., Ac., should never be 
allowed to remain to occupy space which might be used instead for something 
far better. 

In preparing land for vegetables the first operation to be performed is 
draining, unless it be naturally so well drained tnat all surplus water passes, 
quickly away. It is, as a rule, safe to drain, no matter how well the land 
may seem to be naturally drained. 

After draining, trench, or plough and subsoil plough, without bringing to 
the surface the subsoil. Mate the surface of your ground as fine and level 
as you can before sowing or planting. 

During the month the following vegetables may be sown or planted 

Atparagus . — As the Bhoots or “buds ” will soon begin to start into growth, 
this vegetable had better be planted as early in the month as possible. If 
you have not raised your own stock of asparagus for planting, you may be 
sure that you will find numbers of the roots of the plants you obtain 
injured by being crushed or broken. Cut off all broken roots with a sharp 
knife. Plant with care, and make a little mound for the centres of the plant 
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to stand on, so that the ends of the roots are lower than the centres of the 
plants. Cover the soil in carefully about the roots, and cover the crownB 
with soil to the depth of about 2 inches. The plants should stand about 
from 2\ to 3 feet apart, or even at a greater distance. 

Artichoke , Jerusalem. — This very useful and nutritious vegetable may be 
planted in the early part of the month, or later still in the coolest districts 
in the Colony. Plant the tubers in trenches made about 6 iuches deep and 
3 feet apart. Drop the tubers a foot apart in the trenches, and cover up. 
The soil to be made rich with manure, and be well drained before planting. 
The roots will be ready for gathering when the stems wither away in 
winter. 

Beans , French or Kidney. — Seed may be sown in any places where late 
frosts are not likely to occur. The ground should be well dug, drained, and 
manured. The best kind of manure to add to stable manure would be 
superphosphate of lime or bone-meal. Lime or lime rubbish applied to the 
soil after the stable manure has been dug in will be found advantageous. 
Gypsum is also very useful. Potash is another useful substance that might 
be added to stable or farmyard manure. Bow the seed in towb about 2 ft. 

0 in. to 3 feet apart. Drop the seed in the drills about from 4 to 8 inches 
apart and about 3 inches deep in the drills. When the seeds come up, work 
the soil amongst them with the hoe, and destroy all weeds. 

Beet , Bed. — If you should have a portion of land from which a crop of 
cabbage has just been taken, and which had been manured rather heavily, 
it will be just the spot for young red beet. It needs fairly rich soil, but not 
that which has been but recently manured. Sow the seed in drills 18 inches 
apart and about 1 inch deep in the drills. Cover with fine soil, and firm 
down the soil. Thin out by degress the plants when they are 3 or 4 inches 
in height to about 9 iuches to 1 toot apart. 

Beet Silver. — This is made use of for its leaves and not the roots. 
Manure the ground well, and sow the seed in drills 18 inches apart, and thin 
out the plants to about 18 inches apart. 

Broccoli , Brussels Sprouts , Cabbage , Cauliflower y Savoy. — Sow seed of these 
vegetables in seed-beds thinly in drills about 2 inches apart. If plants 
are available, plant out from 2 to 4 feet apart according to variety and rich- 
ness of the soil, the greater distance being necessary if the soil is rich. 
Manure heavily. 

Celery. — Sow a little seed in a seed-bed or box, and when the seedlings 
have grown to the height of about 2 inches, plant out in a well-prepared bed 
about 2 or 3 inches apart. Here they will soon increase in size, and w'ill 
make fine strong plants for planting out in trenches later on. 

Cardoon. — Plant out in rich soil 3 feet apart each way, if plants are 
available. The portion of cardoon used in cooking is the leaf-stalks of 
heart leaves. Sometime before use, the leaves are tied up together, and this 
causes the inner leaves to become white and tender. 

Celeriac or Turnip-wold Celery. — This is similar to the ordinary celery in 
flavour, but instead of the usual leaf-stalks a sort of turnip takes this place, 
and is used. Plant on the flat, and not like the usual method of plautiug in 
trenches. The soil should be made very rich. 

Carrot . — Seed may be sown to auy extent during the month, in rows about 

1 foot apart. 

Cucumber.— Seed may be sown with some protection from frosts. 
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Leek. — Sow a little seed in a seed-bed, and afterwards transplant seedling* 
to very rich ground. 

Lettuce.— Sow a little seed in a seed-bed. Plant any young lettuces that 
may be ready and large enough. Make the ground rich, and do not let the 
plants become over-dry during their growth. 

Melons , Cucumbers , Marrows , Sfc. — Sow seed in districts where frosts are 
over. Previous to doing so, drain and dig well, and manure thoroughly with 
rotten farmyard manure. 

Onions . — Sow a good quantity of seed after the onion beds have been well 
made and well manured. The surface soil should be made level and quite 
fine. Sow the seed in drills 12 to 15 inches apart. Do not bury the seed 
deep. Keep the young plants quite free from weeds. 

Parsnip. — Sow largely in drills, and follow the directions given for red 
beet. 

Peas may be sown largely in drills 3 feet to 3 feet 6 inches apart. 

Potato. — Plant a few rows of early kidney variety. The ground should be 
well drained. Plant in rows about 3 feet apart, and drop the potatoes about 
1 foot apart, and 5 to G inches deep. 

Radish. — Sow a little seed in rows. 

Rhubarb. — Plant in rich, well-drained, and deeply-dug soil. If roots can 
be obtained, plant about 4 feet apart, sufficiently deep that when planted 
the crowns be covered with about 2 inches of light soil. 

Salsify or Vegetable Oyster. — Seed may be sown in light rich soil, in rows 
about 15 inches apart. Thin the seedlings to about 4 or 5 inches apart. 

Turnip. — Sow a little seed in rows about 1 foot to 15 inches apart. 

Tomato. — Sow a little seed in a situation whence the young plants can be 
protected from late plants. Tomatoes may be planted out in the vegetable 
garden if any plants are ready, but they should be protected from frosts. 


Flowers. 

Dttbibtg this month flowers of many kinds should be forthcoming in abund- 
ance. Many kinds of bulbs, such as daffodils, jonquils, anemones, tulips, 
ranunculuses, freesias, and others should be iu bloom. Bulbs are most 
interesting and desirable plants to grow r , and throughout the year it ia 
possible to have some kinds in bloom. 

About this time of year many different kinds of irises may be planted* 
The Japanese varieties are very beautiful and easy to grow. They require 
moisture at the root and a bright sun to come to perfection. 

Tender annuals and perennials may be sown in the garden, or, if some 
have been raised under protection, they may be planted out. 

Some of the best kinds to grow are — Acrocliniums y album and roseum ; 
amaranths or cockscombs ; the globe amaranth, Oomphrena celosia crist at a 
or true cockscomb ; and the ornamental-leaved amaranths ; Antirrhium , or 
snapdragon, of various kinds ; Aqulegia , or columbine, ters 
balsams; Barton ia aurea ; Browalia alata ; Coreopsis campanula, or Canter 
bory bell ; candytuft of different colour^; carnations, especially the Mar* 
guerite varieties ; cornflowers of various colours ; Marguerite chrysan* 
thomums ; Clarkia ; cosmos ; dahlias, single ; datura ; larkspur ; dian thu s 
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of various kinds ; foxgloves ; eschscholtzra, gaillardia grandiflora, and other 
varieties; helichrysum ; sunflowers of varieties; hollyhocks of varieties; 
honesty ; ipomopsis elegans ; sweet peas ; linum coruneum ; lobelias; lupins; 
maurandia, alba and rosea ; creepers ; mignonette ; forget-me-not ; dwarf 
nasturtium ; nemophila ; pansy, of varieties ; petunia, double and single ; 
phlox Drummondii of varieties ; picotees ; portulaca rhodanthi ; salpiglossis ; 
ealvia ; saponaria ; scabiosa ; stocks ; marigolds, or tagetes ; Virginian stocks ; 
and zinnias. 

The best time for planting evergreens is during the autumn, and the next 
best time is during the early spring ; therefore, take the opportunity before 
it is too late to plant out any evergreen that may have been forgotten, such 
as bouvardias or camellias. 

Prune roses of all sorts, except Banksian, no matter if they have started 
to grow. Cut away all dead and hard growth, and prune hard without 
fear, especially the weak-growing varieties. After pruning, clean the stems 
from any scale or parasitic growth ; burn pruning?, destroy all weeds, hoe 
or fork very lightly, and spread a dressing of farmyard manure. 
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Inferior Ingredients for Spraying Mixtures. 

From time to time complaints are made about the unsatisfactory results 
following the use of insecticide and fungicide sprays, and many growers 
have reported that their trees have been seriously injured, and in Borne cases 
killed, by sprays mixed and applied strictly in accordance with the Depart- 
ment’s advice. When hundreds of fruit-growers testify to tho beneficial 
effects of spraying the same mixtures, suspicion naturally falls upon the 
quality of the ingredients. Some months ago the Chemist of the Depart- 
ment, Mr. F. B. Guthrie, analysed some brands of Paris green, and the 
results of his examination were published in the Gazette , Yol. Yil, Part 11, 
page 754. Recently the Manager of the Wagga Wagga Experiment Farm 
forwarded two samples of bluestone, which had been submitted to him by a 
local firm, who slated that No. 1 was a sample of the quality which they 
specially imported, and No. 2 a sample of some recently obtained from a 
Sydney agent. The specimens were brought under the notice of Mr. Guthrie, 
who analysed them, with the following results : — 

No. 1 (small dark blue crystal), pure sulphate of copper, containing 
about 90 per cent, crystallised copper sulphate. 

No. 2 (large light blue-coloured crystals) contained — 

87 per cent, ferrous sulphate (crystallised). 

12£ per cent, copper sulphate (crystallised). 

This shows that No. 2 is quite unsuitable for spraying purposes where 
copper sulphate (bluestone) is required, and accounts for much of the want 
of success achieved by Bordeaux mixture spray. Tho Minister for Agri- 
culture, in view of the importance of protecting fruit-growers against 
imposition in this way, desires it to be intimated that the Department will 
undertake the analysis of any samples of substances purchased for spraying 
purposes, about the quality of which there may be any doubt. 

Prickly-pear as a Podder. 

Mr. W. L. Boyce, of Warraba, Lochinvar, sends the following account of 
his experiment with prickly-pear ensilage. It might be mentioned that a 
sample of this product was brought under the notice of the Agricultural and 
Dairy Conferences, and was favourably commented upon: — 

“ In my article in Gazette of April last, under the above heading, I 
mentioned that I had included twenty loads of prickly-pears in a Black of 
ensilage with maize and sorghum. I now have the pleasure of forwarding you 
a sample, and reporting unqualified succo3s. The cattle like the pears quite 
as well as the other constituents of the ensilage, and prefer these pears to 
the steamed pears, which I am still giving them. 
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“The ensilage was made in a stack in the open, and pressed with home- 
made mechanical appliances and covered with iron. Owing to the drought 
the stack is only a small one, which makes my present triumph the greater. 
The base of the stack is 10 ft. x 10 ft. 0 in., and only 3 feet high in its com- 
pressed state. I estimate that the pears amount to one-third of the whole 
stack. In building the stack I put alternate layers of pears and maize or 
sorghum, four loads of pears in one layer, but never allowed the pears to be 
nearer than a foot to the edge. 

“ At present I am feeding the cows on this ensilage, steamed pears, and 
barley, all on the samo day ; there is also a good picking of green herbage, 
yet everything is eaten up clean. The milk test is at present 4 per cent, of 
butter fat, which is amongst the highest at my creamery. 

“Now r , ns this ration has a good proportion of prickly-pcar, the facts stated 
prove that thero is considerable virtue in the much despised prickly-pear. 

“It only remains for me to add that the pears were placed in the stack 
whole, including thorns and roots, the largest bunches being afterwards 
chopped to flatten them. 

“ The heat and ferment of the silo has softened the thorns and rendered 
them harmless. 

“ I always add a hag or more of coarse salt to a stack to make the fodder 
more palatable.” 

Ornamental Trees for Agricultural Societies’ 
Siiow-grounds. 

Tin: Minister for Agriculture recently decided to distribute from the State 
Forest Nursery young trees for the improvement of Agricultural Societies 
Show-grounds, and, recognising how easily pests may be inadvertently 
introduced to clean districts by means of nursery stock, Mr. Smith instructed 
the Entomologist, Mr. W. W. Froggatt, to examine the trees intended for 
distribution. As the result of careful investigation, Mr. Froggatt reports : — 
“ I went over the young plants in the bush -houses and propagating-grounds 
and found everything wonderfully clean. I have never seen less scale in 
any nursery. In the grounds the only Beale in any quantity is the ‘ brown 
scale’ ( Lecanimn oka), and there is not a garden in Sydney whore this 
cosmopolitan coeeid is not more or less in evidence. It is worthy of note 
that it has covered the olive-trees — its native food-plant in Franco, whence 
this scale originally came. A few other scales ( Aepidiofus nerii and Dacfy - 
Jopius Albizzia ) were observed, but both upon Australian plants. I 
consider that thero is no danger of trees from the Gosford State Nursery 
spreading any destructive pests.” 

The Effects of Sorghum. 

Me. Georoe II, Commits, of Springfield, Wagga Wagga, writes: — “The 
uuestion of cattle being poisoned by sorghum is a very important one, and I 
desire to add my testimony. If cows are turned into or fed on sorghum 
before it comes into tassel they get ‘ blown ’ and die. It should never be 
given to cattle until it is turning to seed.” 

Grazing on Wet Lucerne. 

Mr. Commtns also writes “ Cows should never be allowed on lucerne 
when it is wet, either from dew or rain, or they get ‘blown* and die in the 
same way.” 
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Seed-sowing. 

It is a common complaint among amateur gardeners that the seed they 
purchased at one time or another failed to germinate, and the seedsman is 
generally blamed. Sufficient consideration is not, however, given by the 
sower to the question of special conditions necessary for the germination of 
seeds, governed by the original habitat of the plant, whether tropical, semi- 
tropical, or severely cold. 

The tropical seed will require a temperature of not less than 80 degrees, 
with considerable moisture, while the semi-tropical may do with 00 degrees 
of heat, and the hardier plants vary in their proclivities till some may ger- 
minate at a temperature a little above freezing-point. If artifical means 
are adopted to force seeds on, then at this time of the year, in the absence 
of a glass-house and heating apparatus, a hot-bed and frame will be the best 
for the purpose. What is termed a cold frame may be brought into use 
later, when frosts are over and the warmth of spring is gradually expand- 
ing into the stronger heat of early summer. 

Seeds that are known to take a long while to germinate should be sown as 
soon as ripe, or in early autumn, and they will probably burst forth in 
the spring-time sooner or later ; while if they were sown in spring they 
might lie in the ground till the following season sets in ; in the meantime if 
weather too dry or too wet sets in, tho seed may perish from one or the 
other cause. 

For most purposes connected with a small garden seed-sowing in shallow 
boxes is preferred. If the soil is moderately damp a very fine spray over 
the surface of the soil will be sufficient in the matter of w atering in the first 
instance. A few days later, if the soil appears to becomo too dry, and 
especially if the seed is of a very fine description, it is best to immerse the 
box in water in such a manner that the moisture will be taken from below, 
with no disturbance of the surface soil. The boxes after being sown are 
best put in a moderately shady place, and as soon as the seeds germinate 
bring the seed-box into a position where the plants will get a fair amount of 
air and light, and yet wdll not be scorched by sun or perished w r ith strong 
drying winds. — H. V. Jackson, State Forest Nursery. 


Cueing Date-plums. 

P. F. Adams, Casula, Liverpool, has been good enough to forward the 
following note on curing Date-plums : — 

The term curing suits the process better than drying, as it more resemble® 
tobacco-curing than fruit-drying in the ordinary sense. 

The fruit easiest prepared is the yellow variety, having a pointed end and 
turning red in ripening. 

As all the fruit must be peeled, it is desirable only to grow that which 
can be readily dealt with. 

The fruit may be ripened either on the tree or off. I prefer the latter, 
having the necessary appliances. 

I learned the process from Japanese servants, who nearly all appear to 
understand it; and certainly the fruit cured by them was tue best, out tha 
process was too elaborate for profit 

The trays of my evaporator suited the occasion, by strewing clean straw 
on them, and laying out the fruit. The trays were set out in the sun for a 
few hour* every fine day. 
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On the small scale the fruits can be hung on a wire stretched along a 
verandah in a situation where the sun will reach them for three or four hours 
a day. No other attention is required. In four or five weeks they undergo a 
complete change, losing their original flavour, and assuming that of the date, 
only far more delicate* 

flanging by the stalk improves the appearance ; each fruit shrinks into a 
regular form, whilst those cured on the trays are contorted and do not look 
inviting. 

The date-plum is very slightly affected by handling, and may be pinched 
many times in testing for ripeness without injury ; in this it differs from 
most fruits. 

When ready for curing, the outside offers about the same resistance to the 
knife as a hard apple ; at the same time the inside is beginning to soften. 
This can be ascertained by pinching the fruit. 

The longer the curing from first to last the better the result. A change 
takes places, either chemical or organic, in which sugar is elaborated to a 
great extent. Any attempt to hasten the process by artificial heat checks it, 
and the result is failure. 

When the sugar is seen to exude and crystallise outside, care must be taken 
to prevent exposure to damp, or the sugar will absorb moisture, and decom- 
pose. As soon as the sugar is well out, upon the surface, and the fruit feels 
consistent throughout, not soft and pulpy inside, the curing is complete, and 
it is advisable to pack in tins on a dry day and put away for keeping. 

The Japanese bore a hole through the stalk of eacli fruit, through which 
they pass a string with a needle, then the fruits are strung together without 
touching, upon a mat, made out of straw envelopes (bottle) cut open and 
flattened. These are tacked to a board, and the whole put out in a sunny 
spot every day or two, and repeatedly turned. 

Some Spraying Results. 

Mr. Thomas Wrench, of Mulgoa, writes : — I have spent a great deal of 
time in spraying the different washes and mixtures on my trees and vines, 
and if I have not always been successful, it is no fault of mine, or the 
Gazette remedies ; other things have militated against my efforts, over which 
I have had no control. Some two seasons have passed since about the 
end of September, I sprayed some Muscat grape-viues (just after bursting, and 
when about 4 inches’ growth had taken place) with Bordeaux mixture, made 
by the directions given in the Gazette . It killed every shoot. I had often 
sprayed the same grapes, before and since, with mixture the same strength, 
and no injurious effects resulted therefrom. I attribute the injury in this 
instance to a very cold night following tho spraying, and a very hot day 
succeeding the cold night. Undoubtedly the weather had a deal to do with 
the injury done, as other vines alongside and not sprayed had only the edges 
of their leaves singed. I havo kept the M Black Spot ” well in check, principally 
by winter dressings. 

Codling Moth . — I have been very successful with the bandages. I take a 
chaff bag, and cut strips about 6 or 8 inches wide, and long enough to go 
round the tree and tie iu one knot. !Fold it two or three times, so as to make 
it nice and comfortable for the grubs to hide in ; then go every ten days and 
kill them. The bandage will do to put on again. But my neighbours havo 
been growing these pests, and sending me a fresh supply on the wing 
without my order. If every orchardist resorted to tho bandaging process, and 
attended to it, the codling moth would soon be a thing of tho past. 
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Woolly Aphis has been the most trouble to me. I have fought it both 
above and under the ground. I have laid the roots bare, and cut and 
cleaned away all roots, large and small, that I could find affected with it, and 
used blue oil emulsion, 1 in 10, on the bare roots, which kills the aphis 
instantly, and, so far, it lias not done any injury to tho trees. Generally, I 
have found the insects near the surface. I find it very expensive to treat 
them underground. The hot, dry weather we had has kept them in check this 
last season. 

The remedy for Pear deaf Blight (ammonia-carbonate of copper) I have 
never succeeded in using to my satisfaction. I have often tried it, but 
without any good resulting. It appears to me that the remedy is most 
required when the trees are in full bloom ; and, as all the washes are sup- 
posed to be injurious to the bloom, I tried another remedy — 1 part of car- 
bonate of copper to 6 parts of newly air-slacked lime, well mixed together, 
and put on with a sulphur-bellows, at a time when there is no wind. First 
spray some water all over the tree, and immediately blow tho powder on 
with the bellows, and do it as often as required when in full bloom. I have 
applied this remedy the last two years to my pear-trees, and it has checked 
the fungi without injuring the bloom, and they are quite clean and free from 
blight. 
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Treatment of Young Trees. 

A iiA.EOE number o£ correspondents have asked for information as to the 
handling and planting out of young fruit trees. AVant of space prevented 
the earlier publication of the following notes, furnished by the Fruit Expert, 
Mr. AV. J. Allen : “ I cannot too strongly impress on the planter the impor- 
tance of using the utmost precaution in getting only young, healthy trees — 
not necessarily large, as medium-sized trees are, in my opinion, best. In 
removing them, if they have to be sent by rail, have the roots puddled; then 
have the trees packed closely in a box with damp moss or straw ; and finally 
cover over the trees with hessian, nailing same to the case to keep it in place. 
AVIien planting, take two or three trees out at a time, dip the roots in water 
so as to loosen the soil on roots adhering after puddling, then carry the 
whole in a wet bag, and when hole is made ready to plant, take out only one 
tree at a time. Spread the roots well, and avoid planting them any deeper 
than they were in the nursery. Make some allowance for the loose earth 
settling after the tree is planted, and if ground is at all dry, give it one or 
two buckets of water, or just enough to settle the earth around the roots to 
exclude the air. Do not be afraid to cut the tops well back, as in removing 
the trees the roots have to be cut, therefore doing away with feeding power ; 
consequently, if tops are not well cut back, the chances are that trees will 
wilt and die, or only continue to keep green without making any growth.” 


The use of Water in Orchards and Vineyard?. 

Me. iS. B. Medcalf, of Maroota, Sackville Keach ; Mr. J. J. Klein, of 
Guilford; and many other correspondents, have asked for advice on this 
important matter. Mr. Klein desires to know whether it will pay to irrigate 
with water costing 6d. per 1,000 gallons. 

The attention of our readers is specially directed to the information on 
the subject given by the Fruit Expert, Mr. W. J. Allen: — 

“ There appears to be some doubt in the minds of many orchardists as to 
how and when water should be applied to the different kinds of fruit-trees 
and vines. In planting, some have used water to settle the earth around 
the roots, and have at times lost trees, the water getting the blame. There 
are times, of course, in planting when it is not necessary or desirable to use 
much water, and, in fact, any deciduous trees planted whilst the ground is 
quite moist in June, July, or early part of August do not require any water, 
provided the roots have not been allowed to dry up in transit, or exposed for 
too long a time in the open air. It is well, therefore to get deciduous trees 
planted early, so that the roots will get a firm hold of the ground before the 
not weather sets in. 

E 
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“ The planting of citrus trees without water is rather more risky, and whilst 
good results may follow at times without it when the earth is moist, it U 
always advisable to give the trees just enough to settle the earth around the 
roots and force the air out of the ground, and when the earth is dry enough 
loosen the top with a fork hoe, either before or after the orchard is culti- 
vated. I take it for granted that the cultivator will he set to work as soon 
as the planting is done. If it bo warm weather when the young citrus trees 
are planted, they should, three weeks from the day of planting, receive 
another light irrigation — say, from two to four buckets of water put into a 
circular trench which has been opeped up around the young tree, and not 
closer than a foot to it. Always avoid letting the water eomo in contact 
with the butt of the tree, as this is one of tho causes which produce collar- 
rot. After this Becond irrigation the trees should all start to grow if they 
have been properly planted ; and the planter who liandlos citrus trees will doc 
well to handle them most carefully, as thero are more trees lost through the 
roots becoming exposed to the air and sun than by any other means. 

“ If only a limited supply of water is to be had, and this not laid on at the 
highest corner of the orchard, either by pipes or open drain, then you will 
do well to cart it; and tho best means is to have either a tank mounted on 
wheels so that a horse can be hitched to it, or put an ordinary 200-gallon 
tank into a dray, attach a canvas hose to it, and with this it will bo possible 
to water a good number of young trees in one day. The water can be 
applied at any time when necessary, whilst the trees are young, without 
damaging them. Where irrigation is extensively carried on, we usually 
avoid watering our trees, and more especially our vines, whilst they are 
blooming and setting. This, in a fairly moist climate, can always be avoided 
if the orchard and vineyard receive proper winter cultivation ; but in an 
irrigation colony, where the planter has to take tho w ater when the Irrigation 
Company see fit to supply it, or go without it for maybe six weeks to two 
months longer, he sometimes has to take it at the very time when it is not 
required, as possibly, if he decided to wait, his vines would be dried up and 
worthless ; therefore, between two evils it is always best to choose the lesser,, 
aud take tho water when the grapes are blooming or setting, as the case 
may be. 

“ From two to four waterings, according to climate, should be sufficient — 
citrus trees requiring most and vines the least. 

. “ Where water has to be paid for at the rate of Gd. per 1,000 gallons, and 
is delivered on the highest point of the land, it should pay to irrigate if the 
planter has a rich soil to work upon ; and should he not care to cart the 
water, and at the same time to use it economically, he might make a circular 
trench around all his trees, the distance of the trench from the tree 
depending on the size of the latter— as while it would have to be fairly close 
around a small tree it could be 4 feet away from a large tree. Then between 
every two rows of trees run a furrow with a one-horse plough right down 
the contre, for the purpose of running the water, and cut a small furrow 
from the centre one to the trenches around the trees, allowing the water to 
run to the tree until the trench is full, when the water should be shut off, 
and start it on to the next tree ; and so on until finished. If the stream of 
water is large it could be run on to two trees at the same time. ^ Continue 
taking two rows at a time in this way until the whole orchard is finished, 
after which it will be necessary to put the cultivator to work. Although 
this method will take more water than by carting it, it will not prove mote 
expensive, as. much more ground can be gone over in a day; hut I would 
recommend in any dry climate, where there is a quantity of good wii$ and 
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water is available), get tip g an engine and pump— say, four-horse power, with 
4-inch centrifugal pump, which would lift sufficient water to irrigate from 
100 to 150 acres. This would make it possible to grow either fruit, lucerne, 
or hay during the driest seasons ; and even during tfiose seasons when there- 
is ft fair rainfall there are times when, if water were available just when it 
was required, the crops might be doubled. I will quote an instance of my 
own. In April, 1896, 1 sowed 9 acres of wheat and oats. Before ploughing' 
I gave it a thorough irrigation. As soon as the ground was in a fit con- 
dition to he worked I ploughed and sowed the grain. On the 1st of August 
I gave it another watering, and a third about the middle of October. The* 
crop was cut and carted in November, and cut into chaff in January. After 
feeding 1& ton to horses, I paid for chaffing 28 £ tons four bags, or 28 tone 
in all, thus making over 3 tons to the acre. This was grown on mallee land, 
with limestone subsoil; and within a couple of miles from the same paddock, 
on similar land, and where water was not available, the land did not yield a 
ton to the acre. 


Thousands of Acres available for Irrigation. 

“ Scattered along the banks of the Murray, at intervals, there are thousands 
of acres of the very best soil going begging for someone with brains to develop- 
them. If a half-dozen active young men were to put their capital together, 
go and choose 200 or 300 acres of rich red loam, not too heavily timbered, 
and from 30 to 50 feet above the level of the river, and buy an engine and 
pump, such as I have described, they could grow anything they wished in 
abundance-oranges, lemons, apricots, peaches, grapes, &c . — and it would 
only he a question of a few years before they would have very good returns. 
In this connection 1 might say that the reason why so many irrigation 
settlements have failed is because those who chose the land were not 
particular to choose such soil as was most suitable for fruit-growing. 11 


Chestnut-growing. 

Ik reply to several correspondents, who have asked for information about 
chestnuts, the Fruit Expert, Mr. Allen, says : — The chestnut seems to thrive 
fairly well in cither the cooler or medium warm districts in Australia, and I 
should say would grow in stiff red-clay soil, provided same were sufficiently 
drained, as these trees will not stand their roots being in saturated ground 
for any length of time, and the land will require to be worked deeply, as the 
trees require freedom for their roots. In selecting the trees, choose those 
having a fair proportion of the latter, and with clean, straight stems, and plant 
from 30 to 35 feet apart, as in time these trees grow to a very large siate, and 
require plenty room for development. But little attention in the way of 
pruning is required by the chestnut, except in the case of young trees, which 
must have their growth regulated so as to produce large ana symmetrical 
trees as quickly as possible. If the trees should make too great a growth, 
and not bear, it would be well to root-prune during the winter, and befora 
aptive growth has commenced. 

Clean cultivation is also necessary for these trees, as any undergrowth of 
herbage during the early summer months is particularly injurious, and I 
would recommend stirring the soil lightly and frequently with a hoe rather 
than ploughing or digging to keep down the weeds. 
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Table to correct Specific gravity. 

Mr. J. S. Armstrong, # Yeola Valiev, Robertson, asked for a reprint of a 
table to correct specific gravity, which he considered would be useful to 
himself and others engaged in testing milk by the “ Babcock.” The following 
is taken by Mr. F. B. Guthrie, Chemist to the Department, from Thorpe’a 
“ Dictionary of Applied Chemistry” : — 


Variation of Specific Gravity with Temperature. 
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Weevils in Maize. 

Mr. Edward Yoale, of Ulmarra, Clarence River, a.sks : — “ Why are weevils 
more prone to attack the early maize grown on rich land than on the poorer ? 
On the Clarence River-bank farms the land is rich, and the weevil com- 
mences its ravages sooner on this land than a poorer soil at the back.” 

In reply, the Entomologist, Mr. Froggatt, says : — ■“ Probably because the 
weevils are more plentiful along the river-banks. Most of the weevils that 
attack the maize in the field come from barns, and places where corn is 
stored or shipped and stacked. If the farmers were careful to destroy all 
rubbish, and keep their barns clean, the weevil pest would be much decreased, 
for it is the eggs deposited by the mature beetles that hatch into the grain- 
eating larvae. Second-hand bags, in which weevilly maize has been put, are 
also a means of spreading the pest.” 

In reply to Mr. C. J. Deverell, Bellinger, who has also asked for informa- 
tion witn respect to maize-weevils, Mr. Froggatt says: — “The weevils are 
bred in the stored corn, and, where the corn is growing in the neighbour- 
hood, fly out and infest the cobs before they are harvested ; thus apparently 
«ound corn may be full of the eggs of the weevils before it is bagged. If 
the corn were kept in closed bins, as is done in many parts of America, 
and treated with Di-sulphide of carbon as soon as the weevils appear, they 
would soon be killed off. 

One pound of bi-sulphide will kill all beetles in 100 bushels of corn, and 
it is applied by means of a piece of soaked cotton wool. 

Locusts and Grasshoppers. 

Mb. R. H. Mathers, of Parramatta, asked for the particulars of the life- 
history of locusts and grasshoppers. 

Mr. W. W. Froggatt, Entomologist, is not sure whether the “plague 
locusts ’ that are so destructive to grass, crops, Ac., or the cicadas, that are 
«o musical in summer, are referred to. The eggs of the “ plague locust r ’ 
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are deposited in the ground in masses of several hundred, the female boring 
a circular hole in the soil and laying her eggs at the bottom. The tip of her 
abdomen is furnished with a set of small plates that enable her to cut into 
the hardest ground. The young locusts (larvee) emerge next spring, and by 
a succession of moults as they increase in bulk, at the final moult emerge 
as fully-developed winged insects. 

The grasshoppers differ from the “ plague locusts ” in having along sabre- 
shaped ovipositor sometimes as long as the body, and though some lay their 
eggs in holes in the ground, others deposit them upon leaves, grass, <fcc. 
Grasshoppers attain maturity in the same manner as the locust. 

The cicadas, which are so commonly called locusts, lay their eggs in slits 
they cut in the branches of the trees. The larva?, as they hatch out, throw 
themselves to the ground, and make their way below the surface along the 
roots of the tree. They live underground for a considerable time — some 
species for years — before they crawl upwards, cast their pupal skins, and 
come out as the fully-developed winged cicada. 


Small Brown Fly on Potatoes. 

Mr. Thomas Waldron, of Junction Farm, Canley Yale, reported last 
season that the potato plants in his locality were attacked by a small black 
(or brown) fly on the ends of the leaves. The leaves turned brown in colour, 
and the ends drooped. On digging the potatoes they were found to be 
punctured in many places by Bmall w hite grubs — in many places half-an-inch 
in deptli — and with a deposit on the outside. The greater part of the crop 
w'as destroyed. The potatoes were just as much affected in virgin soil as in 
land cultivated for years. 

Mr. Waldron added that he found it difficult to grow T cabbages and turnips' 
on account of the 44 aphis " and cabbage moth. He had tried coal-tar and 
kerosene, tar-water boiled, without success. 

The Entomologist, Mr. W. W. Froggatt, is of opinion that the fly referred 
to is the “ Kutherven Fly Pest,” which is a small brow r n bug, and not a true 
fly. It has been plentiful in various parts of the Colony this year, and is a 
terrible nuisance. It lives in the rubbish under the plants, and is therefore 
hard to destroy w’ith a spray. Lime and soot sprinkled or dusted over the 
potato plants w ould help to keep the fly off. The grub attacking the potatoes 
themselves was probably the larvae of the potato moth {Lit a sol a net l a ), and 
may have been introduced in the seed potatoes. All damaged or infested 
potatoes in such a case should be destroyed, and the sound ones carefully 
stored, so that tho moth cannot lay her eggs upon them. For the cabbage 
moth, a good spray is 1 lb. of Paris green to 100 gallons of water. 


Rust on Plums. 

Mr. F. A. Brown, of Candeio, is troubled with rust on his plums. He 
says “ Last season, when the fruit on two well-laden plum-trees were the 
size of marbles, the leaves and fruit became of a rustv colour, aud began to 
fall off, ultimately leaving the trees bare. Others in the district complain of 
the same disease. In my case, it was not for the want of moisture, culti- 
vation, or pruning.” 

Mr. Allen, Fruit Expert, states that the rust spoken of closely resembles 
peach rust, but is common also to the apricot, almond, and plum. It 
generally makes its appearauce about midsummer or mm after; but as a 
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anatter of course the time varies according to the climate and seasdn. Some- 
times, however, this pest appears much earlier in the season. The fungus 
■first appears in the form or minute yellow spots, which expand in sizo until 
they run into each other and form blotches. The under sides of the leaves 
have corresponding dots and blotches, and from these the spores are dis- 
tributed. These blotches finally assume a dark rusty-brown colour. When, 
as is very often the case, this fungus attacks the fruit, the latter assumes a 
blistered and scabby appearance. Ihe rust fungus injures the trees by 
absorbing the sap from the leaves, causing t he in to fall prematurely, and 
consequently preventing the proper development of the young wood and 
fruit buds. 

Preventives . — Burning all affected leaves. Sulphate of iron used as a 
wpray, and watering the ground with a stronger solution ; or it may bo used 
in the powder, from (say) £ lb. to each tree ; or bluestono and ammonia. 

The sulphate of iron is mixed as follows: — 1 lb. of iron to 5 gallons of 
water. Apply in the evenings when the leaveB are damp. 

Bluestone and ammonia. Dissolve 2 lb. of Milestone in 1 gallon of waun 
water, then add 1} pint of ammonia, and 20 gallons of water. Apply as a 
spray. 


Non-productive Windsor Pears. 

Mr. Edvtin S. Bush, Port Hacking w'rites: — “ I would like to know the 
reason why Windsor pear-trees become non-producing, and the cure (if any). 
They blossom evciy year, but no fruit sets.” 

Mr. W. J. Allen, Fruit Export, reports : — “I w'ould recommend a pruning 
w hile the tree is in bloom, and a dressing of manure rich in potash. If that 
has not the desired effect I would give the trees a root pruning, starting 
about 4 feet out from the tree, and circling about half way round it at the 
same radius for the first year, and finish the remaining half the following 
year. ]f the tree is on a pear stock, this should give good results ; but ofttn 
they are grafted on worthless stock, and in consequence only do well for a 
few years, after which they cease bearing. 

The Persimmon. 

In response to the request of several correspondents, the Fruit Expert, 
Mr. W: J. Allen, has furnished the following information concerning the 
jpersimmon: — 

Although this fruit is grown in many gardens in Australia and California, 
it has not as yet attained to the popularity it deserves, probably owing to 
the fact that so little information as to its habits and uses has been avail- 
able. However, it is fast finding its way into public favour; and as the 
demand increases so also will the supply, so that in the long run there will 
be those who, being unable to find reader markets for their surplus, wiU be 
pleased to know that ihc fruit when dried or preserved is almost equal to 
the fresh. The persimmon or date-plum, although peculiar to China and 
Japan, and attaining to greatest perfection in those countries, is yet found 
in different varieties in all semi-tropical climates. The Chinese or Japanese 
Jate-plum, the produce of JDiospyros kaki embraces a number of varieties, 
.the most famed of which are Konosan, Nihon, Mikado, Daimio, Taikoon, 
Tama to — the latter particularly large and sugary, and being one of those 
mostly used for drying. As, however, this fruit has not been extensively 
grown in Australia, the experience a* to the relative merits of the varieties 
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introduced is too limited to arrive at positive conclusions at the present 
tiinc. The fruit should be kept for at least ten days after picking before 
being eaten, as if eaten direct from the tree it lias a most insipid flavour, 
the richness and sweetness of the flavour seeming to depend upon chemical 
decomposition in the fruit. 

Cricnton says that the date-plum may be grown successfully in most parts 
of Australasia, but will probably give the largest returns in the medium 
warm districts. 

It is a deciduous tree of somewhat slow growth, and does not attain a very 
large size, coming into bearing when four or five years’ old. As the trees 
increase in age they bear more freely up to a certain limit, and as a rule are 
fairly prolific. The ground should bo deeply worked, and when necessary 
drainage must be provided for, as the trees cannot thrive w ith an excess of 
water at their roots. Planting may be done at any time during the wunter, 
but the most favourable time is July or up to the middle of August, accord- 
ing to the locality. The distance apart should be from 21 to 24 feet, and 
care must be taken not to plant too deeply. Young trees should have their 
growth regulated so as to obtain strong and well-formed specimens as soon 
as possible. Summer pruning may be practised with advantage with young 
trees ; older trees must have their growth regulated according to their 
requirements ; and as the fruit is chiefly produced on the young growth, the 
last season’s shoots should be shortened back and thinned out every winter. 
Keep the ground as free from weeds as possible by frequent light tillage, 
and before the hot weather sets in mulch the surface soil as far as the roots 
extend. Propagation is effected by seeds, layers, grafting, or budding. 
Heedlings will often come fairly true, but still there is a doubt about them, 
and they aro mostly raised from stocks. They should be gown in shallow 
drills as soon as the fruit is ripe and covered an inch deep. Next season 
the young trees should be planted in rows, leaving them D or 10 inches apart 
in the lines. The following year they will be ready for working. Layers 
strike freely, hut as a rule they do not make such durable and well shaped 
trees as can be obtained by other means. Grafting and budding upon 
seedling stocks of their own species are the most generally practised methods 
for perpetuating particular varieties. These operations are performed in 
the same way and times as is suitable for other deciduous trees. 
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Society. Secretary. Data. 

Dapto A. and H. Society A. B. Chippendall Jan. 6, 7 

Albion Park A. and H. Association H. Fryer ... „ 13, 14 

Gosford A. and H. Association W. McIntyre ... ,, 29, 30 

Wollongong A. and H. Society J. A. Beatson ... Feb. 3, 4 

Cobargo A., P., and H. Society T. Kennedy ... ,, 16’, 17 

Ulladulla P. and A. Society C..A. Cork ... ,, 16, 17 

Berrigan A. and JH. Society ... R. Drummond... ,, 17 

Riverma P. and A. Society (Cereal) W. Elliott ... ,, 

Manning R. (Taree) A. and H, Association H. Plummer ... „ 18, 19 

Lithgow A., H., and P. Society ... J. Asher ... ,, 18,19 

Robertson Agricultural Society R. J. Ferguson . Mar. 2, 3 

Bega A., P., and H. Society J. Underhill ... ,, 3, 4 

Southern New England (Uralla) P. and A. Association Jas. Leece ... ,, 9, 10 

TumbarumbaP. and A. Society W. Willans ... ,, 9, 10 

Tenterfield Intercolonial P., A., and M. Society ... F. W. Hoskin... „ 10, 11, 12 

Coonabarabran P. and A. Association E. May-Steers... ,, 11 

Oberon A., H., and P. Association A. Gale ,, 11, 12 

Berrima District (Moss Vale) A., H., and I. Society ... J. Yeo ... ... ,, 11, 12, 13 

Cobargo A., P., and H. Society T. Kennedy ... ,, 16, 17 

CrookwellP. and A. Association W. P. Levey ... „ 18, 19 

Lismore A. and I. Society T. M. Hewitt ... ,, 18, 19 

Walcha P. and A F. Townsend ... „ 23, 24 

Cudal A. and P. Society C. Schrainme ... ,, 24, 25 

Blayney A. and P. Association J. Clements ... April 1, 2 

Mudgee A., P., H., and I. Association J. Cox ,, 6, 7 

Liverpool Plains (Tamworth) P., A., & H. Association A. M*Leod ... „ 6, 7, 8 

Warialda P. and A. Association W. B. Geddes... ,, 7, 8 

Williams River A. and H. Association W. Bennett ... ,, 7, 8 

Cooma P. and A. Society D. C. Pearson ... , , 7, 8 

Orange A. and P. Association W. Tanner ... „ 7, 8, 9 

Gulgong P. and A. Association C. E. Hilton ... „ 13, 14 

Queanbeyan P. and A. Association W. D. Wright... ,, 13, 14 

Royal Agricultural Society ... F. Webster ... ,, 14-20 

Moree P. and A. Society S. L. Cohen ... „ 21, 22 

Clarence P. and A. Society (Grafton) J. Wilcox ... ,, 27, 28 

Bathurst P. and A. Society W. G. Thompson ,, 28, 29,30 

Hunter River (West Maitland) A. and H. Association.,* W. C. Quinton ,, 28, 29, 30 

Hay Hortic. Society J. Johnston ... May 5 

Namoi P. and A. Association (Narrabri) J. Riddle „ 5, 0 

Hawkeslmry District Agricul. Association (Richmond) C. S. Guest ... ,, 0, 7, 8 

Upper Manning A. and H. Society W. Ditnoud ... ,, 12, 13 

Wellington P. and A. Society R. Porter ... ,, 13, 14 

Upper Hunter P. and A. (Muswellbrook) J. C. L us com be. ,, 19, 20, 21 

Nyngan and District E. H. Prince .. June 1, 2 

Brewarrma P. and A. Association H. L. Cathie ... ,, 7, 8 

Cobar P. and A. Association W. Bedford ... ,, 9, 10 

Denflicpiin P. and A. Society H. J. Wooldridge... July 13, 14 

Hay P. and A. Association Chas. Hidgcock. ,, 22, 23 

Riverina P. and A. Society (Jcrilderie) W. Elliott ... ,, 27, 28 

Condobolin P. and A. Association II. W. Grey limes. ,, 28, 29 

Lachlan P. and A. Association (Hiliston) ... ... Thos. Catleli ... ,, 30 

Gunnedah P., A., and H. Association ... ... ... J. H. King ... Aug. 3, 4 

Forbes P., A., and H. Association F. Street ... „ 6,6 

CorovraP., A., and H, Society E. L. Archer ... „ 19, 20 

Cootamundra A. , P., H., and I. Association ... ... T. Williams ... ,, 23, 26 

Grenfell P., A., H., and I. Association G. Cousins ... „ 26, 26 

Grenfell P. and A. Association ... ... Goo. Cousins ., ,, 26, 26 

Northern Agricultural Association C. Poppenhsgen Sept 1, 2 
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Society. Secretary. Date. 

Murrumbidgee P. and A. Association (Wagga) P. W. Lorimer.. Sept. 1, 2 

Burra wong P. and A. Association (Young) ... ... C. Wright ... ,, 1, 2 

Manildra Agricultural Society G. W. Griffiths.. ,, 8 

(Ploughing Match and Horse Parade.) 

Albury and Border P., A., and H. Society Geo. E. Mackay ,, 8, 9 

Murrurnburrah P., A., and I. Association Miles Murphy... „ 8, 9 

YassP. and A. Association Thos. Bernard... ,, 9, 10 

Wallsend and Plattsburg A. H. P. P. and C. Society ... G. Gilmour ... ,, 9, 10, 11 

Parkes P., A., and H. Association H. S. Harwood.. ,, 15, 16 

Junee P., A., and I. Association T. C. Humphrys „ 15, 16 

Burrowa P., A., and H. Association J. H. Clifton ... ,, 16, 17 

Cowra P., A., and H. Association ... Fred. King ... ,, 22, 28 

Temora P., A., H., and I. Association W. H. Tubman. ,, 22, 23 

Moanrn A. and P. Association ... C. L. Blair ... ,, 29 

Narrandera P. and A. Association ... ... ... J. F. Willans ... Oct. 6, 7 

Berry Agricultural Association A. J. Colley ... Nov. 24, 25, 26 

1808. 

Dapto A. and H. Society A. B. Chippendall Jan. 12, 13 

Albion Park A. and H. Association H. Fryer ... ,, 19, 20 

Kiama A. Association ... ... ... ... ... J. Somerville ... ,, 25, 26 

Wollongong A., H. , and I. Association ... J. A. Beatson ... Feb. 2, 3 

Robertson Agricultural Society ... ... ... ... R. G. Ferguson.. ,, 8,9 

Shoalhaven A. and H. Association R. C. Leeming... ,, 10,11 

Manning River A. and H. Association (Taree) ... ... H. Plummer ... ,, 10,11 

Ulladulla A. and H. Association (Milton) ... ... C. A. Cork ... ,, 16, 17 

Southern New England P. and A. Association (Uralla) J. I). Leece ... Mar. 1, 2 
Bega A. , P., and H. Society ... ... ... ... J. Underhill ... ,, 2, 3 

Upper Hunter (Muswellbrook) P. and A. Association... J. C. Luscombe. ,, 2, 3, 4 

Bombala Exlin. Society R. H. Cook ... ,, 8, 9, 10 

Tenterlicld Intercolonial P., A., and M. Society ... F. W. Hoskin... ,, 9, 10, 11 

Cudal A. and P. Society ... ... C. Sohramme ... ,, 10, 11 

Inverell P. and A. Association I. McGregor ... ,, 10, 11, 12 

Berrima District (Mohs Yale) A. H. and I. Society ... J. Yeo ,, 10, 11, 12 

Armidale and Glen limes Combined New England J. Allingham ... ,, 16, 17, 18 

District Show at Armidale. 

Cumnock P. and A. Association ... ... Thos. Howard... ,, 17 

Blayney A. and P. Association G. Pile, junr. ,, 17, 18 

(acting). 

Goulburn A., P., and If. Society ... ... J. J. Roberts ... ,, 17, 18 

Camden A., H., and I. Society W. If. Cowper... ,, 23, 24, 

Bathurst A., H., and P. Association ... ... ... W.G. Thompson ,, 23,24, 

Orange A. and P. Association W. Tanner, junr. ,, 30,31, 

April 1 

Molong A. and P. Association P. F. A. Kinna. . April 5, 6 

Royal Agricultural Society of N.S.W V. Webster ... ,, 0-12 

Richmond River A., H., and P. Society (Casino) ... Jas. T. Tandy... ,, 14, 15 

Hawkesbury District Agricultural Association C. S. Guest ... May 

Secretaries of Societies are asked to forward dates of forthcoming Shows as soon 
as decided. 
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Useful yVusfrallarT Plants. 

Bv J. H. MAIDEN, 
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No. 40. — Tiie Mulga (Acacia aneura, F.v.M.) 

[A fodder plant.] 

Vernacular and Aboriginal Xante s. — It is the chief ingredient of Mulga 
scrub. “ Mulga 99 is the name of a long narrow shield of wood, made by the 
aborigines out of this and other Acacia woods. It is sometimes known as 
“ Myall,” but must not be confused with the true Myall, Acacia pendula. 
“ Mulkathandra ” is the name given to the seeds by the Dieyerie tribe of 
Cooper’s Creek, according to Gason. 

Botanical Xames. — Acacia , already explained ; aneura , from two Greek 
words a not, and neuron a nerve, in allusion to the veins or nerves of the 
leaves (p h yllodes), “ without conspicuous nerves, but finely and obscurely 
striate under a lens.” 

Seeds. — The name given to these seeds by one tribe of aborigines has 
been already quoted. They were eaten by these blacks, and continue to 
form part of tne food of some aborigines to this very day. I need scarcely 
say that they are astringent, and that they yield only a small proportion of 
starchy matter. 

Leaves. — The leaves, or rather phvllodia, for in strictness they are not 
true leaves, but structurally expansions of the leaf-stalks, form excellent 
food for stock. In fact, some people call the plant the u king of fodders,” 
and it has been so much appreciated that it is now scarce in many districts 
where it was once plentiful. Sometimes this plant is exempted, in certain 
districts, from the operations of licenses to cut timber. It is a matter for 
regret that so valuable a fodder-plant should require to be cut for timber at 
all, and it is to be hoped that increased vigilance will be shown, on the 
part of homestead lessees and others, in their own interests, in conserving 
the Mulga. Mulga should never be cut down except when absolutely 
necessary ; it should only be pollarded or lopped ; and if these operations be 
performed by careful men no real harm to the tree will result. One reason 
why the tree is becoming extinct in some areas is because the Eeedlings are 
eaten out by stock. This is a matter for regret, and. of course the only way 
of guarding against this is to protect as many of the seedlings as possible 
until they are able to take care of themselves. It does not appear to be 
known to some dwellers of the more highly favoured coast districts that in 
some seasons in parts of the west there is practically no grass at any period 
of the year, and that stock not only feed ou scrub-plants such as the Mulga, 
but actually thrive thereon. 

Mxudation. — The Mulga yields a small quantity of soluble gum, similar in 
properties to that of good gum-arabic. It wouli be commercially vrluable 
if it were procurable in quantity. 
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Bark. — A specimen of the bark of this tree from Ivanhoe, via Hay, New- 
South Wales, yielded 478 per cent, of tannic acid, and 10 per cent, of 
extract. A narrow-leavecl variety from the same neighbourhood yielded 
20*72 per cent, of extract, and 8*62 per cent, of tannic acid. The former was 
a deeply-furrowed, flaky, pulverulent bark, apparently from an old tree ; 
average thickness, ■} inch. The bark of the narrow- leaved variety is a thin, 
poor bark, not exceeding ft inch in thickness, moderately fissured, of a dark- 
grey colour, sometimes nearly black. ( Proc . B.S, y N.S.W., 1887, p. 32). 

A second sample of the normal species gave {Proc. R.S., NS. TV., 18S8, 
p. 271) 232 per cent, of tannic acid, and 12*12 percent, of extract. It was 
from Tarella, Wilcannia ; collected August, 1887 ; analysed August, 1888. 
A useless, flaky, dry-country bark. 

Timber. — Excessively hard, dark-brown, used by the aborigines for boome- 
rangs, sticks to lift edible roots, shafts of ‘spears, nulla-nullas, and jagged 
spear-ends (Mueller). It is highly irritating in flesh wounds. It makes 
excellent fencing-posts, and in parts of western New South Wales it is very 
plentiful, and much appreciated. It is often used for bullock yokes. 

Size. — Diameter up to 9 or 12 inches, and height 20 to 80 feet. 

Distribution. — Western Australia, through the other mainland colonies to 
Queensland. It is a native of the drier western parts of the Colony. Its 
precise eastern boundaries are not yet defined. 

Insect Life. — Two kinds of galls are commonly found on the Mulga. One 
kind is very plentiful, very astringent, and not used; but the other, while 
less abundant, is larger, succulent, and edible. The latter galls are called 
“ Mulga apples,” and are very welcome to the thirsty traveller. 

Reference to Hate. — The Plato shows the broad and narrow-leaved forms, reduced in 
size. a. An individual dower, much enlarged ; u. A pod, with one rake removed. 


No. 41. — Salt Grass ( Distichlis maritime t, Kafin.) 

Botanical Name . — Distichlis , Greek, distichos of two rows, referring to the 
leaves which are so placed ; maritime Latin, belonging to the sea, this being 
a coast grass. 

Synonym. — Festuca distichophylla , Hook. f. 

Vernacular Names. — “ Salt Grass ” and “ Alkaline Grass ” of the United 
States; “ Spike Grass” and “ Quack Grass” are also American names. 
The first two names are in allusion to the saline land in which this grass will 
flourish. I do not know any name which has been adopted in these Colonies, 
and suggest that “ Salt Grass ” is as good as any. 

Where figured. — Vasey ; Labillardiere as Uniala distichophylla . 

Botanical description (B. FI. vii, 687). — A rigid, glabrous, mueh-branebed 
grass, forming broad, low, leafy tufts, the branches sometimes growing out 
to 1 foot, covered to the inflorescence with the leaf-sheaths. 

Leaven narrow, rigid, very acute or pungent -pointed, usually distichously spreading. 

Spikeku few, tw o or three in the females, rather more in the males, six to nine 
lines loDg in the Australian specimens, rather smaller and more numerous in 
some American ones, flat but rather thick, 8 to 12- flowered. 

(Humes closely imbriate, about 3 lines long, rather rigid and straw-coloured . 

Anthers (in the males) long. 

Stigmas (in the females) protruding from the end of the glumes. 

Value as a fodder . — Although this cannot be considered a first-rate grass for 
agricultural purposes, it is freely cut with other marsh grasses, and on the 
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alkaline plains of the Rocky Mountains of the United States it affords an 
inferior pasturage. (Vasey.) 

This dwarf-creeping grass is of great value for binding soil, forming 
rough lawns, is useful for edging garden plots in arid places, and covering 
coast sand. (Mueller.) 

In our own Colony it has no recognised pastoral value, but it is undoubt- 
edly useful as a sand-binder, consolidating land close to the edge of the sea, 
and affording a bite for stock in such localities. Of its comparative nutri- 
tive value we know nothing, but judging from its harsh nature, it does not 
promise much. 

Habitat and Range . — A sea-coast grass found in all the Colonies except 
Western Australia and Queensland. 

44 Grows in marshes near the sea-coast on both sides of the American 
Continent, and also abundantly in alkaline soil throughout the arid districts 
of the Rocky Mountains.” (Vasey.) 

41 Prospectors and miners in California consider its presence a sure sign of 
water near the surface, aud when crossing the desert select spots where it 
grows to dig for water.” (Orcutt.) 

Ib/treme to Plate. — a. The Kpike-like inflorescence, shoving the closely-imbneate 
glumes ; n. c. Two pairs of the lowest glume** from an immature female plant. 


No. 42. — A Mud-gkass (Charmer aphis paradoxa, Poir.) 

[A moisture-loving grass, which has received no common name.] 

Botanical Name. — Chameeraplus , Greek, chamai for 41 on the ground, ' and 
raphis a needle, referring to the awn-like point of the rhachis ; paradoxa, 
Latin adjective, 44 something unusual or unexpected,” a name first given by 
this grass to Robert Brown, who called it Panicum paradoxum, as it was 
abnormal in comparison with other species of that genus. 

Synonym. — Panicum paraioxum , R. Br. 

Botanical description (B.F1. vii, 400) : — 

A smaller plaut than C. spine 

leaves mostly short and spreading. 

J*nnic/e almost reduced to a simple, spike-like raceme, the awn-like branches mostly 
hearing only a single spikelet near the base, the lower ones only occasionally 
more elongated with the two distant spikelets, the rliachis always produced into 
a long awn exceeding the spikelet. 

SpUtla# acuminate, 4 or 5 lines long. 

Outer [flume broad, thinly membranous, about $ line long, the second and third 
glumes nearly equal, striate with many nerves ; fruiting glume oblong, acute, 
nearly 2 lines long, thin, and almost nerveless. 

Value as a fodder , — Will flourish only in damp situations, and in favour- 
able places will furnish a mat-like mass of nutritious fodder. These 
moisture-loving plants are frequently not appreciated to the extent they 
deserve, because the uncomfortable situations in which they are found render 
careful examination and continual observation of them difficult for the 
greater part of the year. 

Habitat and Ra nge,— Semi-aquatic ; occurs from Victoria and Queens- 
land. In our Colony it extends from the coast district to the table-land. It 
is not uncommon around Port Jackson. 


RfftrmceAo Plate . —-Portion of a panicle, enlarged ; b. A spikelet, showing the rhachis 
produced into an awn longer than the spikelet ; e. Grain, 
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JPomaderris apetala y Labill., as a Fodder Plant. 

Tir rs is a tall hazel-like shrub or small tree found in the coast districts. I 
have frequently observed this plant to show signs of being nibbled by stock, 
and on mentioning the matter to Mr. A. "VV. Ilowitt he informed me that 
it is a regular stand-by in winter for cattle in Gippsland, Victoria. It 
belongs to the Bhamnacece. 

Templetonia egena , Benth., as a Fodder Plant. 

The following interesting letter is from Mr. A. N. Grant, of Hillston. 
Templetonia egena is a broom-like shrub belonging totho pea family ( Legum - 
inostf) and found in the western part of the Colony. 

“ This plant is a capital summer feed for merino sheep brought up in the 
district in which it grows. I at one time sent a specimen to the late lamented 
Baron von Mueller calling it when I did so Australian Broom. ITe gave me 
the proper name. He also asked why I called it Broom*. I replied that it 
was because for a little time when a seedling it had a trefoil leaf, but only 
for a little time, and also because it had only one, and sometimes, but rarely, 
two seeds in each little pod. I do not think cattle or horses care about it. 
I have had no opportunity of knowing whether camels or goats would subsist 
on it, but 1 think the latter would. It is, I am sure, splendid feed for 
merinos in summer, as it is not too salt and contains some sap. It conse- 
quently is a boon where water is scarce.” 

The Brushy Mountain. 

[Previous reference, 1895, 589.] 

The following plants, sent by Jesse Gregson, Esq., are to be added to this 
particular locality. 

capparidea:. 

Capparis nobilis , F.v.M. 

LEGUMINOSA2. 

Acacia longifoiia , Willd. 

COMPOSITE. 

IlcJichrgsum Bidtvilli, Benth. 

PHTTOLACCE M. 

Oodonocarpus australis, A. Cunn. 


* This plant is usually called Australian Broom, because of its resemblance to the 
common Broom of Europe, Sarothamnus Bcoparim. 
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The Dorrigo Forest Reserve. 

[Previous reference, 1896, 38.] 

I give tlie following notes on two important plants from this locality. They 
were sent by Mr. Forester Macdonald in September, 1S9(>, but he has since 
been transferred to another district, and collecting in this locality has in 
consequence been interrupted. 

KUTACEJE. 

Bosistoa cuodiformis , F.v.M. 

LAUEIXEJE. 

Tetranthcra ( Litscea ) reticulata, Meissn. 

Pj.i t m Thee. 

A huge timber tree on the Dorrigo, with peculiar blotched patches on 
the bark. 
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The “Brush” of Wheat Grains. 


By N. A. COBB. 


Prom time to time during the last five years I have given Bome little attention 
to the character and size of the “brush ’’ in the different varieties of wheat, 
with the object of discovering whether it presented any characters that 
would assist in the identification of varieties. So long ago as the early part 
of 1893, in writing original descriptions of the Australian varieties of wheat, I 
made use of this character, noting whether on the whole the brush appeared 
prominent or otherwise on casual observation. A revision of the work 
decided me to go into this matter more carefully. Accordingly, Mr. E. M. 
Grosse assisting me by preparing the specimens and making the drawings, I 
have measured the area of the brush on five averaged-sized grains of each of 
the following varieties : — 


Thomas’ R.R. 

White Fife. 

Leak’s R.R. 

Northern Champion. 
Sicilian Square-headed Red. 
Darblay’s Hungarian. 
Bearded Herisson. 

Anglo- Australian. 

Fultz. 

Hedgerow'. 

Rieti. 

Talavera de Bellevue. 
Ward’s Prolific. 

Dallas. 

Battlefield. 

Improved Fife. 
Saskatchewan Fife. 

White Velvet. 

Marshall’s No. 3. 

Little Club. 

Frampton. 

Early Para. 

King’s Jubilee. 

Australian Talavera. 

Red Straw. 

Velvet Pearl. 

Rattling Tom. 


French Early Bearded. 

Robins’ R.R. 

Canning Downs R.R. 

White Lammas. 

Early Baart. 

White Naples. 

Steinwedel. 

Allora Spring. 

Farmer’s Friend. 

Zealand. 

Oakshott’s Champion. 

Steer’s Early Purple Straw. 
Blount’s Lambrigg. 

Marshall’s No. 8. 

White Essex. 

Fillbag. 

Pringle’s Defiance. 

Golden Drop. 

Hudson’s Early Purple Straw, 
Rattling Jack. 

Dutoits. 

Gore’s Indian. 

Brown-eared Mummy. 
Algerian. 

Poland. 

Belotourka. 

Medeah. 


This list includes the varieties of wheat principally grown for flour, in this 
as well as other countries. There need be no mistake about the exact nature 
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of the samples tested if reference be made to the descriptions published in 
the Agricultural Gazelle of New South Wales, 1893, pages 431 to 471, 
where these varieties are as fully described as the limits of our knowledge 
then permitted. The results herein presented thus rest on a definite basis, 
because the names of the samples tested represent definite varieties in a state 
of purity. 


Fig. 1. Fig. 2. 

Fig. a. 

Fig. 4 . Fig. 5. Fig. 6. 
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225. 255. 275. 300. 200 323. 


Figures of six sieves described in tin* text, and used for grading wheats. The si( \es are square 
wooden frames, carrying sieve bottoms nude of half-round brass wire soldered in place to 
one. two, or three cross wires. The propel crude number is placed below each of the figure?, 
which are about one* twenty -fifth full hzc\ 


The nature of ibe sample tested was in all eases noted, and pains was 
taken to select grains of average size and quality. In order to ensure the 
results being comparative, the samples of grain to be tested were first graded 
by means of sieves, such as are shown in the accompanying figures 1 to 6. 
The meshes of the sieves are elongated, their width being graduated most 
carefully from three and a quarter millimetres down to two millimetres, the 


Fig. 7. Fig. S. Fig. 0. Fig. 10. Fig. 11. Fig. 12. 



300. 275. 250. 223. 200. 


Figures showing the exact size of the meshes of the tieves shown in Figures 1 to 0. 

different grades being known as 325, 300, 275, 250, 225, and 200. meaning 
3*25 millimetres, 3*00 millimetres, 2*75 millimetres, 2*50 millimetres, 2*25 
millimetres, and 2*00 millimetres. These six sieves give seven grades of 
wheat, to which the corresponding mesh-numbers are given. The grain 
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275. 
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225. 
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Rubbish. 


Figures showing the size of the grains belonging to each grade yielded bv the sieves shown Lu 
l Igures 1 to C. The proper grade numbers are placed below each Illustration. 

coming through the 200-mesh is called rubbish. Grains of these various 
grades are here shown. As soon as a sample was sieved it would be seen 
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that the bulk of the sample was of one grade, as, for instance, the 250-grade* 
Grains were selected from this grade for measuring. Where the sample on 
being sieved gave an equal quantity of two grades, both grades were used. 


-r'. 



00!*>a 

ISfl*- 


V-v. 1, 

Rubbish. 200. 225. 

250. 


275. 

300. 

825. 


Fig. 20.— Half a peek of wheat graded by means of the sieves shown in Figures 1 to 6. The piles 
show the relative amount of each grade. The grade numbers are placed under each pile. 


As the matter was one of minor importance only one year’s crop was 
examined. The following table must, therefore, be taken as only approxi- 
mately correct. The varieties having a small brush are placed first, those 
with a large brush last. 


Varieties of Wheat arranged according to the size of the brush of the grain. 


1. Sicilian Square-headed Red. 
*2. Gore’s Indian. 

8. Brown-eared Mummy. 

4. Hedgerow. 

6. Thomas’s R.R. 

(I. White Fife. 

7. Canning Downs. 

8. Allora Spring. 

9. Little Club. 

10. French Earlv Bearded. 

11. Northern Champion. 

12. Poland. 

13. Velvet Pearl. 

14. Early Para. 

15. Saskatchewan Fife. 

1(1. Early Baart. 

17. Ward’s Prolific. 


lfe. Pringle’s Defiance. 

19. Robin’s R R. 

20. Leak's K. R. 

21. Fultz. 

22. White Lammas. 

23. Improved Fife. 

24. Darblny’s Hungarian. 
2f». White Essex. 

2(1. Steimvedel. 

27. Marshall’s No. 8. 

28. California Spring. 

29. Dallas. 

30. Red Straw. 

31. Dutoits. 

32. Belotourka. 

33. White Velvet. 

80. Anglo- Australian. 


37. Fillbag. 

38. Mcdeah. 

39. Zealand. 

40. Marshall’s No. 3 

41. White Naples. 

42. Frumptou. 

43. Cape. 

44. Rieti. 

4f>. Hudson’s Early Purple Straw. 
40. Rattling Tom' 

47. Oakshott’s Champion. 

48. Battlefield. 

49. Steer’s Early Purple Straw. 
B0. Talavera de’ Bellevue. 

fil. Australian Talavera. 

52. Golden Drop. 

53. Rattling Jack. 


In order to arrive at results useful in determining varieties from the fore- 
going data, it will be necessary to compare the Bize of the brush with that of 
the grain, so as to bring out clearly the relative size of the brush. 

Let us turn, therefore, to the table giving the relative sizes of the grains 
in the different Australian varieties of wheat as worked out at the Govern- 
ment Experiment Earm at Wagga in the years 1803-4, and published in this 
Gazette in 1895. 


Size Table. — Varieties of 


Poland 01 -9 

Rieti 80 ‘O 

Algerian 79-0 

Australian Talavera. . .. 777 

White Lammas . . . . 7(V3 

Marshall’s No. 8 . . . . 76-0 

Zealand 74 0 

Red Straw 73 1 

Marshall’s No. 3 .. ..714 

Early Baart 71-0 

Rattling Jack 70-5 

Whito Essex 70-4 

Hudson’s Early Purple Straw 70-0 
Belotourka 08 8 


'Wheat, arranged according 
Average of two crops. 


White Naples 677 

Talavera de Bellevue . . 06-0 

Early Para 05*1 

Steer’s Early Purple Straw . . 63 9 

Sleinwedel 08 7 

Farmer’s Friend . . . . G3 2 

Golden Drop 618 

Leak’s R. R 58‘5 

White Velvet 57 9 

Canning Downs . . . . 50 0 

Allora Spring 55 ‘0 

Brown -eared Muiumy .. 53 8 

Fultz 531 

Anglo-Australian . . 531 


to the size of their grains. 


Californian Spring . . . . 51 "2 

White Velvet 50'5 

Blount’s Lambrigg . . . . 50’3 

Darblay’s Hungarian . . 50-0 

Improved Fife . . . . 49-3 

Little Club 487 

White Fife 48 0 

Gore’s Indian 48 ’4 

Fultz 47*3 

Bearded Herrisson . . . . 401 

Velvet Pearl 44 -8 

Sicilian Square-headed Red 441 
Hedgerow 42*9 
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From a comparision of the positions occupied by any given name on the 
two lists it is easy to determine such facts as the following : — 

1. Early Baart, in proportion to size of its grain, has a very small brush. 

To a greater or less extent, the same is true of the Poland, Early 

Para, Canning Downs, &c. 

2. Velvet Pearl, in proportion to the size of its grain, has a large 

brush ; so have the Fifes, Battling Jack, &c. 

Other facts more or less interesting to those who have to deal in w T heat 
may be derived from these tables-— facts of sufficient value to warrant their 
publication, though they are regarded only as minor incidentals to the main 
work on wheat being carried out at Wagga. 

The composition of the brush will be dealt with in a separate article, 
which is nearly ready. 
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Coccids (Scale Insects) in Sydney Gardens. 


WALTEE W. FK0G3ATT, 

Government Entomologist. 


As the dispersal of these destructive creatures, popularly know as “ scale 
insects,” is of great interest, not only to every citizen who cultivates a plot 
of ground, but a danger to every orcnardist in the Colony, it is not out of 
place to give some account of the Coccida found upon tho plants growing in 
the gardens around Sydney. 

The spread of scale insects, in spite of the females being wingless and 
stationary or sluggish in their movements, is easily accounted for in their 
earlier stages by the immense number of young larvae produced by each 
adult female, and the wind blowing the leaves about could carry the minute 
larvae a considerable distance ; others may go even further by falling upon 
a person’s clothes when moving among infested plants, while it has been 
proved that birds can carry away the scale and aphis upon their feet and 
legs, and thus transport such pests into clean trees. 

Importations of trees and plants from foreign countries should be care- 
fully examined before they are planted out, and all packing and wrappers 
should be burnt as soon as removed, for there is not enough care taken 
either by business men or private importers in seeing that their introduced 
plants are disinfected and cleaned before planting out. 

We have a great number of the cosmopolitan scales in this country, but 
there are a large number still unrecorded from New South Wales, and even 
at this late hour it would be advisable for the Government to quarantine all 
foreign plants until they have been examined. 

Aspidiotus nerii , Bouche. 

This is a cosmopolitan and omnivorous species that has a world-wide repu- 
tation, but is probably a native of Europe. It was described as far back as 
1833 (Schadl. Gart. Ins., 1833-52). 

In America, some twenty years ago, it attacked the citrus orchards of 
California, and Professor Comstock, in the Entomological Eeport, Depart- 
ment of Agriculture, U.S., 1880, says, that “ specimens of infested lemons 
from Europe were forwarded to him from a correspondent in San Francisco, 
who had imported them from the Mediterranean. Notwithstanding the great 
distance (once across the Atlantic and twice across the continent) which this 
fruit had been transported, the insects infesting it were alive and in a healthy 
condition.” In America it has also been found upon acacia, magnolia, 
oleander, maple, plum, cherry, and other trees. Haskell says that in New 
Zealand it is found upon Coprosma lucida and Corynocarpus Icevigntus ; in 
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the Sandwich Islands upon apple and pe^r ; and in Australia upon acacia, 
oleander, and citrus, &c. I have found it in a Sydney garden on a cherry 
laurel, a fine Eugenia is nearly killed with it, while in the bush on the 
Cooper Estate at Eose Bay I found a macrozamia white with its scales. 

The adult female scales are almost circular, flat and white, with the exuvia? 
of a green to brown colour rising up in the centre. They measure from 
half a line to a line in diameter, and cluster together, their edges being in 
contact when the plant is badly infested, and they are generally most numerous 
upon the underside of the foliage. 

Aspidiotus aurantii , Maskell (Eed Scale). 

This scale was described by Haskell in 1878 in the Transactions of the 
New Zealand Institute upon oranges imported into New Zealand from New 
South Wales, and if this country is its home it has spread with remarkable 
rapidity. According to Haskell it is also found “ in New Zealand, Fiji, 
Sandwich Islands, Samoa, Tonga, and New Caledonia upon Citrus ; and upon 
the same trees in many other countries ; in California and Jamaica upon 
Eucalyptus , Lignum vita, Ac.” In the Botanic Gardens it has been found on 
the foliage of 01 ea amcricana ; in orchards and gardens about Sydney upon 
orange, lemon, and other shrubs. Comstock found this insect very plentiful 
in California soon after Haskell had described it, and redescribed it under 
the name Aspidiotus citri in the Canadian Entomologist , but finding the 
latter’s paper he sent over and received specimens from Haskell with which 
he identified his species. 

This is our common scale upon orange and lemon trees, chiefly found upon 
the leaves and fruit, and is one of the most persistent species to destroy, as 
it clings so close to its food plant. In South Australia fruiterers are fined for 
selling oranges covered with this scale, but in Sydney shops one can hardly 
find an orange which is not more or less infeste 

Ceroplastcs ceriferus, Anderson. 

This scale is one of our commonest garden pests in the neighbourhood of 
Sydney, attacking nearly all the shrubs with smooth thick leaves, and in 
many places it has spread into the bush, where its chief food plant appears 
to be Busaria , though it attacks many others down to the bracken ferns. 

This is an introduced scale, whose home is the jungles of Southern and 
Central India, It was described as far back as 1790 by Dr. Anderson in a 
paper entitled “ Monographia cocci ceriferi ,” Madras. He sent a lot of the 
wax secreted by the scale obtained upon the twigs of Celastrus ceriferus to 
Dr. Pearson,* who analysed it and produced a w r ax, which, made into 
candles, burnt freely, and gave a good light, but were very smoky and pro- 
duced a resinous smell. 

An account of this Coccid was given by Professor Westwood in the Gar- 
deners' Chronicle; + who figured the waxy test produced by the female. Signoret 
reproduced this with notes in the Annals de la Soc . Entom. of France. J 

In 1892 Mr. Maskell§ gave a detailed description and figures of this 
coccid, which he had received from the Director of the Indian Museum, who 
had obtained them from the Kangra Yalley, where they had been found in 
small numbers upon tea plants. He also had specimens from Mr. Olliff and 


* Philo. Trans. Hoy. Soc., London, p. 383, 1794. +G. C., p. 48 1853. 

X Ser. 5, vol. ii, p. 40, 1872. § Trans. New* Zealand Institute, p. 216, 1893 ; xii, fig. 1 11 
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Mr. Koebele, found in Australia upon Melaleuca lii/pcricifolia and other 
plants. 

In a very interesting paper,* by Mr. Cotes, “ White Insect Wax in India,” 
to which I am indebted for the record of this coccid in its native home, he 
states it is a comparatively rare insect. Those described by him were taken 
by Mr. Thomas, the Deputy Conservator of Forests, Hoshangabad, Central 
Provinces, who found them upon two species of Terminalia and a Buchan - 
ania, and wrote “ that the insect was very scarce, and only found after long 
search, while the natives knew nothing about it.” 

In 1875 Mr. Peppef forwarded specimens which had been found upon 
Bepal twigs in Chola, Nagpur, and stated that he had found them upon 
mango and Ayoon trees. 

This is another instance of an introduced pest, comparatively rare in its 
native land, which, when transported into suitable surroundings, multiplies 
with startling rapidity, unchecked by the parasites or other causes which 
keep it within bounds in India. 

t I have never found anything attack these scales, or been able to breed para- 
sites from the adult coccids kept for months in glass-topped boxes. None of 
our ladybird beetles (Coccin ell idee) will touch them, and the waxy test seems 
to be an effectual barrier to the attacks of all small parasitic wasps and flies. 

There is no mistaking the “ Indian wax scale ” when it is met with, for we 
have no indigenous species that forms such a mass of enveloping, greasy 
secretion, that crushes readily in one’s fingers. 

When immature the little scales are produced into pointed pinnacles, 
but when adult they measure about 4 lines in diameter. The summit is 
flat and rounded, with a raised rim, forming a ledge round the margin, 
sloping down on the sides. 

The coccid is reddish-pink, but this is never seen except from the under- 
surface, as it is thickly enveloped in a mass of white to pale yellow waxy 
secretion. 

This scale is not known in Victoria or South Australia, but is found in 
Brisbane. 1 saw a native tree at the Wollongbar Experiment Farm, growing 
near the house, whose leaves had been devoured by some caterpillars, and it 
was coated so thickly with this scale that it looked as if it had been white- 
washed at a distance. Cockerel in his list gives twenty-six species of this 
genus — three from India, one African, two from Australia, and the bulk of 
the others Neotropical. 

The following are some of the trees attacked in the Sydney district : — 
Podocarpus elongafa JRandia chariacca . 

Acliras costata Eugenia Smithii 

,, australis Gardenia Jlorida 

Pittosporum eugemoides Burchellia capensis 

Escallonia macrantha 

Ceroplastes rulens , Maskell. 

This coccid was described by Mr. Maskell in the Transactions of the New 
Zealand Institute^ from specimens received from Mr. Koebele, found upon 
a mango and a fig at Brisbane (Q.). 

Indian Museum Notes, vol. ii, No. 3, 1891. + Journ. of the Agri., Horti. Soc. of 

India, vol. v, p. 70. * 1892, p. 214, pi. xii, figs. G-10. 
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In 1804 I found a few specimens upon a mangrove in George’s Eiver, 
near Como, and the following year again found it upon the leaves of a 
iily-pilly {Eugenia Smithii ), about 2 miles from Manly. 

Early last December Mr. J. II. Maiden called my attention to a mango 
tree growing in the Botanic Gardens, every leaf of which was more or less 
covered with these scales. At that time I also found it upon about half-a- 
dozen trees within the immediate vicinity of the mango. 

As Ceroplastes rubens is known during the last few years as a very de- 
structive scale in Queensland, in orchards and gardens, while outside the 
Botanic Gardens (except the few at Manly) it is unknown in New {South 
Wales, it is to be hoped that we will be able to keep it from spreading. 

This scale is somewhat smaller than the wax scale, measuring about 2\ 
lines in diameter; of a general pinkish-red colour; of the same rounded 
form and corrugated in the summit, which forms a dome-shaped centre, pro- 
jecting above the raised outer margin. They are not covered with a waxen 
test, but the hard epidermis is marked with short transverse bars of white, 
which give them a mottled appearance. This scale always follows the ribs 
of the leaf, in some plants not only clustering along the mid-rib, but 
following up the transverse ones, and forming a regular pattern. The 
following are some of the trees infested in the Sydney district: — 


Brassaia actinophylla 
Aralia platani folia 
Eugenia Smithii 
Ilex latifolia 
„ farrago 
Cargillia australis 
Banex colensoi , llook. 


v. M. 


Rand i a fitzalani, F, 
Poinsett ia pulcherrima 
Berbcris Leschenaultii 
Bier villa Lavallei 
Magnolia purpurea 
Prunus lauro-cerasus 
Tupidanthus calgptratus 


Dactylopius aurilanatus ) Maskell. 

This insect was described by Maskell in the Tranactions of the New 
Zealand Institute, 18S9, from specimens found upon Araucaria bidwilli and 
A. excelsa , growing at Auckland, New Zealand. 

Towards the end of last February Mr. Maiden sent me a branch from one 
of the historic Norfolk Island pines {Araucaria excelsa) in the Botanic 
Gardens, covered with adult females of this scale. At this date the branches 
of twe of these trees were literally smothered as far as one could see up- 
wards, the under-surface of each spray being quite white, and the needles 
towards the tips of the lower branches were all falling off. 

Upon close examination I found that the coccids were infested with the 
larvae of the “ Green golden-eye {Ckrysopa ramhtrii , Schnider), but was 
much surprised only two mouths later, when I again visited the trees for 
fresh specimens, to find that every adult female had vanished, the branches 
being covered instead with the little white cocoons of the pupae of this pretty 
little chrysopa. 

Upon the 7th of May, however, I again came across the scale upon the 
foliage of two other conifers, namely, Bammara ova fa and B. rifensis . 
They were chiefly small females, though some were fully developed and 
laying eggs, bufc all showed the bright yellow markings very distinctly. 

This is a very distinctive scale, measuring when adult about one line in 
diameter, and is rounded and corrugated upon the dorsal surface, of a 
general deep purple-black colour, brightly barred with a flowery secretion 
that forms aline down the centre of the back and round the outer margin of 



582 Coccids ( Scale Insects ) in Sydney Gardens. 


the scale, of a bright yellow colour. In some cases there is a second bar on 
either side of the back, but it is never as distinct as the central one, and often 
wanting. 

Lecanium ohm , Bernard. 

This coccid was described by M. Bernard in the Mem. d’His. Nat. Acad., 
1872, and in the following year was again described by Signoret in the 
Annales de la Societe Entomologique de Trance, who states that in that 
country it chiefly infests the olive trees. Comstock gives an account of this 
scale in America, in the Entomological Report of the IT. S. Department of 
Agriculture for 1880, and Packard in the Fifth Report of the Entomological 
Commission, 1886-90. 

Jn Los Angeles he says ho has “ found it on oranges, all other citrus 
plants, on olive, pear, apricot, plum, pomegranate, Oregon ash, bitter-sweet 
apple, eucalyptus, sabal palm, Californian coffee rose, Cape jessamine, Hal - 
rotlmus elegant, and elsewhere upon an Australian plant known as Brachmton , 
and also upon a heath.” 

In America it has a good many parasites, one of which, a small clmlcid 
wasp ( Diloplwg aster californica, Pack), destroys an enormous number of 
their eggs, while many lady-bird beetles also help to keep them in check. 

Maskell, in the “ Transactions of the New Zealand Institute, 1884;,” and 
in his “ Scale Insects of New Zealand, 1887,” says that it attacks Camellia 
japonica and native trees in that country, and in the Sandwich Island, goes 
upon Citrus, Psiclum , &c. 

In New South Wales it is one of our commonest scales. In orchards it is 
found upon orange, lemon, and apricot trees, and is very destructive to 
passion-vines ; in gardens it is very partial to gardenias, pittosporums, and 
in the bush is found upon Sida retusa , Busaria spinifera , and a number of 
weeds. Not only is it a serious pest to the plants attacked, hut by the 
secretion of honey dew, and the after effects of a growth of fumagine which 
covers the whole of the attacked tree with a coating of black soot, like 
fungus; it renders them most unsightly. 

Fortunately, in the orchards this scale has many enemies, two species of 
( Coccinellida ) — Orcus ehalgbens , Bois., a handsome metallic steel-blue 
coloured little beetle, and O. Australasia, a larger species of the same deep 
colour, but spotted with yellow, destroy an immense number of this scale. 
Last March there were thousands of both species in the orange orchards 
about Liverpool. Then the voracious larva of the pretty little Noctuid moth 
Tkalpochares coccophaqa, Meyr., a short rounded grub, which constructs a 
covering of the empty Bkins of the Lecanium, under which it crawls about 
upon the infested branches, devours all the scale that comes in its way, and, 
wnen full grown, pupates under this curiously constructed cocoon. The 
moth is of a delicate greyish-brown colour, the outer edges of the wings 
darkest, and the hind wings lighter coloured, with awing expanse of slightly 
under an inch. As this moth in its native state chiefly infests the different 
species of JSricococus that are common upon the branchlets of eucalypts in 
most parts of Australia, it has not yet made its way into gardens about the 
town ; but in orchards about Gosford, in the forest country, I found numbers 
of them upon the orange trees in November, where they were rapidly clearing 
off the black scale. 

This scale is very plentiful in one Sydney garden, both on young stock 
and some of the large trees, while few of its parasites are found there, so that 
it is one of our seales that does not spread very easily. In its earlier stages 
it is dull white, gradually getting brown and wrinkled, but when mature is 
more Tounded, and dark-brown to almost black in colour. 
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Lecanium tesselatum , Signoret. 

This scale was described by Signoret in the same paper as the last species. 
His specimens were obtained from Montpellier, up the foliage of a palm 
( Caryota ursus). Maskell gives a general account of this species in the 
“ Transactions of the New Zealand Institute, 1892,” upon specimens received 
from Mr. Koobele, found upon Laurus nobilie , at Sydney, and in 1894 j 
records it from Adelaide, S.A., from Mr. Quinn, who found it upon palms in 
hot-houses. 

This is a very distinct species of Lecanium , and of a dark-chocolate to 
reddish-brown colour when mature, but pale brown in the earlier stages. 
The adult females are longer than broad (about 1| lines in breadth), very 
much flattened, and slightly arcuate at the apex in some specimens. They 
are very plentiful about Sydney, flourishing upon a number of different palms, 
but most plentiful upon the foliage of that curious Solomon Island plant, 
Coccoloba platyclada , and all of these bushes that have come under my 
notice are thickly covered with these scales in all stages of growth. The 
manager of one of the leading nurseries at Botany informs me that they 
notice it upon many palms, and also upon Taber ncemont ana comassi , and it 
has also been found upon this tree and Aglaia adorata in the Botanic Gardens. 

Fiorinia camellia , Comstock. 

This species was described in Comstock’s Entomological Report, Depart- 
ment of Agriculture, U.S., 1880, which sa^s, “This is a very troublesome 
pest of the Camellia in the conservatories of this department. It also infests 
a palm ( Kentia balmoriana) and Cycus revoluta” 

Mr. Maskell reported it in 1891 (Transactions of the New Zealand Insti- 
tute) as occurring on palms in Australia, and in the same journal in the 
following year received specimens from Mr. Koebele on palms and Lepto - 
ftpermum in New South Wales. 

This season it is very plentiful upon camellias. 

It is a very small rusty-brown in colour, and elongate in form. On close 
examination with a lens, it will be seen that there is a central ridge, lighter, 
reddish-yellow in most of the scales, while the edges sloping down are 
wrinkled. I have not found it upon any other plant. 

Flanchonia ( asterolecanium ) quercicola , Bouehe. 

Signoret states that this coccid was first noticed upon the oaks near Paris 
in 1836. It has not been noticed as a pest of any importance since then 
until it turned up in New Zealand in 1895. 

Maskell (Trans. New Zealand Institute, 1896) says he received some twigs 
of oak from Nelson, New Zealand, thickly covered with many thousands of 
coccids. Mr. Kingsley, who forwarded the specimens, said “ that the owner 
had noticed the blight about fourteen years ago,” but it did not appear to 
damage the trees very much. 

LaBt year the Director of the Botanic Gardens sent me a number of twigs 
from the oaks growing in the Outer Domain, upon which the leaves were 
withered at the tips, and the shoots in a dying condition, from the immense 
number of scales covering them. Shortly afterwards I examined the oaks 
in the Botanic Gardens, and found that the tips of every twig was sur- 
mounted with four or fivo dead leaves, giving them a very curious appearance 
The twigs just at the tips, and for a few inches down, were covered with the 
bright yellow scales, which, though scattered down the branch lets, did not 
appear to extend for several feet to the main branches. 
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This is a small, bright-yellow coccid, clinging very close, and sometimes 
forming a slight depression in the bark. It is circular in shape, convex in 
form, with a light- brown mark in the centre. 

The Rose Scale ( Diaspis rose p), Sandberg, 1874. 

This is a very common scale upon rose bushes in all the gardens about 
Sydney, but I have not found it in the Botanic Grardens. 

It has a world-wide range, and is as common in England as here, but, 
unless very plentiful, does not seem to affect the plant’s growtli very much. 

The scales are almost pure white, except the dark spot in the centre, 
rounded in form, and about a line in diameter, and when adult are easily 
detached from the plant. 

Most of the scales mentioned may be destroyed with the resin and soda 
spray frequently referred to in this Gazette. Next mouth, however, I shall 
give some special notes on the treatment for scale insects. 
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Magpies (Black and Gray). 


Dr. JAMES NORTON. 

Tiie genus Strepera , placed by Gould in the family of Laniidce , or Shrikes, 
is represented in this Colony by 8. graculina , whose habitat extends from 
Queensland through New South Wales, Tasmania, Victoria, South Aus- 
tralia, and even to Lord Howe Island ; and S. cuneicciudata , whose habitat 
appears to be as extensive as that of the black species ; Tasmania being the 
principal habitat of S. fuliginosa and S. arguta. 

The name Strepera is derived from the Greek sireperos , noisy, and, out of 
the ten synonyms of 8 . graculina given by Gould, no less than nine imply 
that the bird is a noisy fellow. To these synonyms four more might have 
been added, for the bird is also known as the Black Magpie, the Mountain 
Magpie, the Swamp Magpie, and the Port Macquarie Magpie ; so, like many 
other thieves, he is abundantly supplied with aliases. 

He is a handsome bird, nearly as large as the common crow, his colour 
being a fine bluish black, and his wings and tail barred with white, which, 
however, is not noticed except during iiight. Some of the tail feathers are 
not unlike those of the Huia ( Heteralocka acutirostris ), which used to be 
so much prized and worn as ornaments by the Maoris. 

The Strep eras are generally classed among insectivorous birds, being 
therefore, presumably, friends of the fruit-grower ; and no doubt they do 
eat a great many insects when they can get nothing more to their taste ; 
but, about Springwood at all events, they are more destructive to fruit than 
all the other birds put together, being wholesale devourers of apples, pears, 
peaches, plums, quinces, figs, grapes, and every other kind of fruit, including 
even unripe date-plums, which one would have thought sufficiently astringent 
to disgust any bird ; and they are terribly destructive to maize, the sheaths 
of which, covering the young cob, they strip back to enable them to pick off 
the sweet milky grains just as they are ripening. 

They may be driven oft* by shooting, but soon return if not continually 
watched. They are particularly destructive to grapes, which they appear to- 
swallow whole, and, notwithstanding the protection of nets, they manage to 
get at the fruit by searching carefully for auy small opening which may 
be accidentally loft, and even sometimes cut their way through the net . 
itself. If the buncheB be bagged they insert their long, powerful beaks 
through any small opening, which may bo thereby enlarged, and pick off the 
protected berries, in doing which they frequently manage to untie the fas- 
tenings, so that the bags fall off, and then the bunches are at their mercy. 

I have also known them to tear their way through the bag if not made of 
stout material, and then, of course, devour every berry at their leisure. 

Large fruit is generally cut to pieces and devoured as it grows, but is 
sometimes carried off, after the manner of the common crow, to a neigh- 
bouring tree, probably impaled on the bird's beak if too large to carry in 
the ordinary way. 

B 



639 Magpies (Black and Gray ) „ 


It seems strange tliat the Satin-bird (P t Honor ynchus violaceus ), the Oriole 
(Afriweto viridis ), and other fruit-eating birds should often accompany the 
Streperas in their marauding expeditions, arriving and departing with them, 
and even imitating their notes. It is more singular than other large birds of 
different habits, such as the Laughing-jackass ( Dacelo gigas) and the 
Australian Magpie ( Gymnorliina tibicen), should also consort with them, 
apparently on very friendly terms ; but it is still more singular that the flocks 
should often be accompanied by the Sparrow-hawk ( Accipiter cirrhocephalus) 
and the Brown Hawk ( Hierocidea orient alis ), both of which frequently 
attack them while perched in trees, and sometimes while flying, although the 
hawks, especially the former, are smaller than the magpies. These attacks 
seem to be made for the mere fun of the thing, but the magpies take them 
in real earnest, and fly off shrieking in terror and dodging the hawks, which, 
however, never seem actually to Btrike them. 

Gould was mistaken in thinking that the Streperas were not actually 
gregarious, and only went about in small flocks consisting of the parents and 
their young. When they first arrive at Springwood in January (in this year 
they arrived in February), after the breeding season they suddenly appear 
in a flock comprising some hundreds, and then, after allotting a certain 
number to that district, the rest pass on to some other place, appearing in 
this way to apportion the country systematically among the whole body of 
invaders. The Springwood section usually arrives at my garden from their 
sleeping place in the early morning, making a great noise and perching in 
the large trees, where the birds hop from branch to branch till they reach 
the top, and then, having seen that the coast is clear, they make a descent 
upon the fruit, sometimes in such numbers that five have been killed at one 
shot. No fruit is safe from them, unless someone is employed shooting 
all day long, or unless the orchard is entirely covered in by wire netting. 
Although on their first appearance it is not difficult to approach them, they 
soon become exceedingly wary, but great numbers have sometimes been 
destroyed in the neighbourhood, by poisoning fruit, or sometimes (as I have 
been informed), a bullock’s head, w ith strychnine ; and I should think they 
might he taken in an ordinary wire fish-trap baited with fruit. 

In proof of the necessity for exercising extreme caution in the use of 
strychnine, I may here state that, late in the past fruit season, a little of 
this poison was inserted into the last of the date-plums, and that three or 
four birds were afterwards found dead and were devoured by a number of 
house cats, which had gone wild and become a great nuisance, the conse- 
quence of which was that the whole of the cats disappeared. 

The Black Magpies have no song, properly so called, but they have well 
earned the reputation of being noisy, for they almost constantly utter a loud 
rolling and not unmusical note, often again a noise like the creaking of an 
ungreased wheel, sometimes a jeering kind of cry, and when squabbling 
among themselves, or alarmed by the attack of a hawk, a kind of shriek, and 
they are rarely quiet except in the case of a few straggling sneaks, which 
remain behind when the main flock has been hunted ofl, restraining their 
inclination to cry out in order to avoid detection. 

The gray magpie has just the same habits as the black, with which he 
associates freely, but he is somewhat larger and handsomer, being of a slaty- 
gray colour. II© is much rarer at Springwood than the black, but is nume- 
rous farther inland and the black is there rarer. 

It is only fair to say that though the strepera is so terribly destructive in 
my neighbourhood, yet in other places he does little or no mischief, probably 
confining himself to an insectivorous diet, and possibly adding the wild fruits 
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which he cats here when the garden fruit is gone, such as lilli-pillics, white 
cedar berries, wild grapes, elccocarpmt, and mistletoe, and that introduced 
nuisance, Phytolacca. 

As fruit becomes scarce the flocks decrease in number, but late in the 
winter the birds have been seen to congregate in a very large flock prepara- 
tory to migrating further inland, and then nothing more is seen of them till 
their return next summer, generally after the apricot and other early fruit 
crops are over, but in time for everything else; a very few, however, remain 
through the winter and breed hero. 

On the appearance of the magpies last summer, which took place a month 
later than usual, they at first scarcely touched the fruit, and, for some un- 
accountable reason, the small birds were equally abstinent; but to counter- 
balance this, the common crow appeared in larger numbers than usual, and 
carried off quantities of fine Coe’s Golden-drop plums, peaches, &c., and 
devoured them in the neighbouring large gum trees, under which the ground 
is still strewn with the stones of the stolen fruit. 

I am told by a neighbouring fruit-grower that the crow's are also very 
destructive to mandarin oranges. 
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The Destruction of Rabbits by means of the 
Microbes of Chicken-Cholera. 


The following report of experiments conducted in Queensland by Mr. C. J. 
Pound, E.R.M.S., Government Bacteriologist, in the destruction of rabbits 
by means of the microbes of chicken-cholera, was recently laid before the 
Parliament of Queensland, and is reproduced by permission of Mr. Pound. 

The Discovery of Chicken-Cholera in Australia. 

On the 25th July, 1S95, Mr. Pound forwarded to the Chief Inspector of 
♦Stock, Brisbane, the following report : — 

I have the honor to report on an extremely interesting and important 
discovery, namely, the existence in Brisbane of a disease among poultry, 
technically spoken of as & 'epticcemia lucmorrhagica , but more commonly 
known in European countries as chicken-cholera. 

The micro-organism, which is undoubtedly the sole exciting cause of this 
disease, was the one which M. Pasteur proposed to introduce into New 
South Wales for the purpose of exterminating the rabbits. 

During the sittings of the Royal Commission of Inquiry into Schemes for 
Extermination of Babbits in Australasia, a very impoi taut question arose, 
namely, does chicken-cholera in any fonn exist in the Australian colonies? 
‘Whereupon Dr. Katz, the chief expert to the Commission, was requested to 
prosecute inquiries and report on the results of his investigations as to the 
cause of death of a number of fowls submitted to him for examination from 
various parts of New South Wales, Victoria. Tasmania, and New Zealand, 
where some epidemic, which was supposed to be analogous to chicken-cholera, 
had carried oft* hundreds of fowls. Each specimen was accompanied by a 
descriptive and apparently faithful report on the nature of the disease as it 
appeared on the various poultry-farms. 

After having perused these reports and examined some of tho fowls from 
the nine different districts, Dr. Katz reported to the Commission on tho 
results of his investigations, and concluded his report as follows : — 

“ Thus, in none of the above nine cases could the disorder of which tho 
above fowls died be identified as fowl-cholera ; hut, in order to form a 
definite opinion as to whether this infectious disease exists in Australasia or 
not, further examiuatkns arc required and must be continued for some 
time.’* 

The question, “ Does chicken-cholera exist in these colonies ? ” was, in my 
opinion, the most important one the Commission had to deal with in refer- 
ei.ee to M. Pasteur’s proposals, and nothing should have been neglected in 
endeavouring to thoroughly investigate this important matter. 

So far as 1 am aware up to the present, there are no records to be found 
of anyone having discovered the existence of chicken-cholera in these 
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colonies. I therefore claim priority in scientifically proving the existence of 
this historical disease in Australasia ; further, I have every reason to 
believe, from my own practical observations and information received from 
reliable sources, that it has existed not only in Brisbane, but in other parts 
of this and the neighbouring colonies for a number of years. 

How the Disease in Brisbane came under notice. 

On the 20tli of last month I received information that a number of ducks 
and fowls were dying from apparently some form of poisoning. I requested 
that one of the dead birds should be forwarded to the laboratory for examina- 
tion. The next day a Muscovy duck was received which had recently died. 

Post-mortem Appearances. — Both the liver and spleen were somewhat 
enlarged and congested. The pericardium or membrane covering the heart 
contained a quantity of oedematous fluid. The outer surface of the heart 
was covered with numerous luemorrhagic patches due to extravasation of 
blood. The lungs were only slightly congested. A very noticeable feature 
was the intense inflammation all along the intestines, the blood-vessels 
having the appearance of being injected, while the contents of the intestines 
jjresented a greenish-yellow watery appearance. 

Microscopical Examination . — Cover-glass specimens of blood taken from 
the liver were found to contain numerous minute oval-shaped bacteria lying 
between the blood-cells, which, when stained with Loftier s alkaline methylene 
blue appeared morphologically identical with Pasteur’s microbes of ehicken- 
eholera. Specimens prepared from the contents of the intestines revealed 
the presence of extraordinary numbers of the same organism. Inoculations 
from the blood were made on nutrient sterilised agar-agar, gelatine, and 
potato and in beef broth, all of which yielded typical cultivations of the 
chicken-cholera m i c r o b e . 

Experiments on Babbits, &c. 

Experiment I. — A mere trace of the blood from the spleen of the duck 
was injected into the subcutaneous tissue of a rabbit and a mouse ; both 
died in about fourteen hours, with all the symptoms peculiar to this disease. 
On microscopical examination of the blood from various internal organs of 
both these animals the same bacteria wore discovered. Cultures also yielded 
positive results. 

Experiment IT. — Blood from rabbit I was injected into a rabbit, a guinea- 
pig, and a pigeon. In this experiment all the animals died within twenty- 
four hours of acute septicaemia. Microscopical examination and cultivations 
on various nutrient media gave positive results. 

Experiment III. — A rabbit fed with a little of the blood from rabbit I 
died in twenty hours with the same characteristic symptoms. Microscopical 
examination and cultivations also gave positive results. 

Experiment IE — Four rabbits were fed with a broth-culture of the 
bacteria from the blood of rabbit III ; all died within twenty-four hours 
with symptoms characteristic of infection from chicken-cholera. Micros- 
copical examination and cultivations again gave positive results. 

In addition to the above experiments a number of other rabbits and fowls 
were experimented on, both by feeding and inoculation, the results of which 
were highly satisfactory in demonstrating the nature of the disease. 

All the animals used in the foregoing experiments were well nourished 
and healthy, having previously been kept under observation for sever 
months. 





The Destruction of Rabbits by means of the 


Symptoms in Fowls and Rabbits. 

Subcutaneous injection of a minute quantity of a virulent culture usually 
kills chickens within forty-eight hours. Some time before death the fowl 
falls into a somnolent condition, and, with drooping wings and ruffled 
feathers, remains standing in one place until it dies. Infection may also 
occur from the ingestion of food moistened with a culture of the bacillus or 
soiled with the discharges from the bowels of other infected fowls. 

In rabbits death commonly occurs in from sixteen to twenty hours, and is 
often preceded by convulsions. The temperature is elevated at first, but 
shortly before death it is reduced below the normal. 

A remarkable fact in connection with this disease is that in whatever way 
the micro-organisms are introduced, either by ingesting or by direct inocula- 
tion into the subcutaneous tissues, they always find their way into the 
general circulation ; thus death is really due to true septicaemia or blood- 
poisoning. 

Morphology . — The microbe of chicken-cholera is one of the smallest germs 
known, rarely exceeding the one twenty thousandth (mloo) of an inch in 
length and the one forty-two thousandth (4-aJoo) of an inch in diameter; 
in fact, it not only requires the use of specially-prepared stains and the 
highest class lenses for its detection, but a certain amount of skill and 
perseverance in order to understand its morphological characters. 

In specimens of blood from an animal dead of Septicaemia hcemorrhagica 
stained with an alkaline solution of methylene blue, the organisms appear, 
when suitably illuminated under an oil immersion lens, as extremely minute, 
slightly oval-shaped cells, the poles or extremities staining very deeply, while 
the central portion remains almost clear. 

They are mostly uniform in size, but more rarely some are seen to be very 
much longer, taking the stain in a more irregular manner. 

Biological Characters . — The chicken-cholera organism is non-motile ; does 
not form spores ; grows in various culture media at the room temperature, 
but more rapidly at 100 degrees Fahr., or just above blood heat. It is an aerobic 
bacterium — that is to say, oxygen is necessary for its development. 

Upon gelatine plate3 after three days’ incubation at 70 degrees Fahr., the 
colonies appear as extremely minute, granular, spherical, white dots, with a 
more or less irregular outline, and by transmitted light have a yellowish 
colour ; later the central portion of the colonies is of a yellowish-brown 
colour, and is surrounded by a transparent peripheral zone. 

In streak cultures upon the surface of sterilised tubes of nutrient agar- 
agar, gelatine, or blood serum, the growth is limited to the immediate vicinity 
of the line of inoculation, and consists of finely granular, semi-transparent 
colonies, which form a thin greyish-white layer with irregular somewhat 
thickened margins. 

Upon potato no development occurs as a rule at the room temperature, 
but in the incubator a thin, yellowish, waxy layer is developed in the course 
of a few days. 

t Development in bouillon (beef broth) is rapid, and causes a uniform tur- 
bidity of the fiuid. 


Conclusion. 

When we consider the extraordinary numbers of different breeds of 
poultry which have been annually imported into Australia from various 
European countries where chicken- cholera has been known to exist from 
time immemorial, and also the numbers of live fowls (for table use) carried 
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on passenger boat 3 to Australia from different English, American, and con- 
tinental ports, it appears more than ridiculous to suppose that a bacterial 
disease like chicken-cholera should have been excluded from our shores up 
to the present time. 

*Note osr tiie Existence of Chicken-Ciioleea in New South Wales. 

Since the above report was written I received from R. D. Richards Esq., 
Violet-street, Bathurst, on the 14th August, 1895, specimens of livers of 
fowls dead of chicken-cholera, as proved by microscopical examination, culti- 
vation, and inoculation experiments. In a letter which accompanied the 
specimens Mr. Eichards states that the disease, chicken-cholera, has appeared 
amongst his poultry periodically for the last ten years, each epidemic killing 
off numbers of young and old birds. 


Report on tiie Advisability op Employing the 
Microbes op Chicken-Ciioleea in the Destruc- 
tion op Rabbits. 

On the same date, Mr. Pound submitted a proposal to conduct experiments 
as follows : — 

I have the honor to report on the advisability of carrying out certain experi- 
ments in accordance with a resolution moved by the Central Rabbit Board, 
which was to the effect that a disease known as Septiccemia hmmorrhaqica be 
introduced among rabbits within an enclosed area in the Western district of 
this colony. 

Ever since the rabbits have become a pest in Australasia, the principal 
objection (one upheld by the Intercolonial Rabbit Commission) to introducing 
a fatal disease such as chicken-cholera among rabbits has been, and is at the 
present time, the non-existence of such disease in these colonies. Previous 
to and during the sittings of the Rabbit Commission, in fact up to the present 
time, no one has actually proved in a scientific manner that chicken-cholera 
prevails in any part of Australasia, although, as I have stated in the appended 
report, this disease now exists in Brisbane ; moreover, from information 
which I have gathered from reliable, sources there can be no doubt that this 
same disease has existed for a number of years among poultry in various 
parts of Australasia, more especially in populated centres, although not in 
rabbit infested districts, 

It is my experience, and I believe it is also the opinion of nearly every 
authority on chicken-cholera, that mankind, horses, cattle, sheep, pigs, and 
dogs are naturally immune from its influenco. This fact was especially dwelt 
upon by tho Rabbit Commission, for it was shown that a horse, a cow, a sheep, 
a goat, a pig, and a dog did not suffer after many meals containing large doses 
of broth -cultures of the microbes of chicken-cholera. Further, as a result 
of their labours, the Commission state that from actual experiments they find 
that apparently the tendency of native birds to contract chicken-cholera by 
their association with infected rabbits or feeding upon the carcasses of rabbits 
dead of this disease is not great. 

In view of these statements and the fact that this disease already exists in 
this colony, I can see nothing to prevent an experiment as suggested by the 
Central Rabbit Board being conducted on a large scale within an enclosed 


* Slip from Daily Telegraph , 14 August, 1897. 
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area in the Western district. In my opinion this is the only satisfactory way 
of testing the efficacy of chicken-cholera as a means of mitigating the rabbit 
pest in the infested districts ; for I consider that the experiments which were 
conducted on a small scale and under decidedly unnatural conditions on Rodd 
Island in 1887 and 1888 were far from satisfactory in proving that the disease 
could not be communicated or spread freely from one animal to another. 
Even providing that in our experiments we find that the disease does not 
spread freely, and that it is necessary before an animal becomes infected to 
partake of the virus in its food, I consider that the method would be a much 
easier and a far less expensive one than the present method — viz., the poisoning 
of rabbits with wheat or pollard soaked in a solution of phosphorus or 
arsenic ; also another point which must be taken into consideration in feeding 
rabbits with the microbes of chicken-cholera is that they rarely squeal before 
death, whereas those poisoned with almost any mineral poison invariably 
squeal as the effects of poisoning become more pronounced. If a number 
of rabbits which are poisoned at one time cry or squeal out together, a panic 
ensues among the unpoisoned remaining rabbits, causing them to scatter in 
all directions. 

The Intercolonial Rabbit Commission raised another objection on the use 
of ohickcn-cholera as a means of destroying the rabbits — viz., that it has 
never been known to prevail naturally among them ; but to show how 
unwarranted this objection is, I beg to draw special attention to the extermi- 
nation of plagues of field-mice in various parts of Greece and Southern 
Russia by feeding these small rodents with cultures of the bacillus Tyhlii 
murium , producing a disease called mouse-typhoid, which has never been found 
to prevail naturally among mice. 

The micro-organism bacillus Tjfpld murium was accidentally discovered by 
Loftier in 1889 while experimenting w ith mice in his laboratory at Greifswald ; 
and whereas another organism, the bacillus of mouse septicaemia, is extremely 
fatal to white-mice and house-mice, while field-mice are naturally immune, 
the bacillus Typhi murium affects both species. 

After carrying out a series of successful experiments, Loftier states that 
lie believes that this bacillus may be used for the destruction of field mice in 
grain-fields, inasmuch as they invariably die after ingesting food which has 
been contaminated with it. 

Up to tho time of these experiments the field-mice in various parts of 
Greece were a perfect pest, destroying the crops of grain wherever they 
succeeded in obtaining a footing, thus causing a serious loss to the farmer 
and the country in general ; but on the introduction among the mice of 
what might be termed a laboratory' disease-producing micro-organism (the 
bacillus Typhi murium ), the results obtained were nothing short of mar- 
vellous, as the mice were readily exterminated. 

Therefore it appears perfectly clear that the effects of disseminating the 
microbe of chicken-cholera among rabbits in Australia would be somewhat 
analogous to the spreading of the bacillus Typhi murium among the field- 
mice in Greece and Russia, which was attended w ith satisfactory results. 

Although I have stated that the scheme for the destruction of rabbits with 
the microbes of chicken-cholera is attended with certain advantages, I do not 
infer that tho present method of poisoning should be altogether discarded ; 
for 1 am of opinion that in order to keep a check on this increasing pest we 
must employ a combination of schemes, for the conditions of environment 
may be favourable to one scheme while another will fail. 

The results of the experiments which I conducted with the bacteria of 
chicken-cbolcra up to the present prove conclusively that this micro-organism 
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is extremely pathogenic for rabbits —in fact, they are more susceptible to its 
influence than any other animal. Rabbits fed with an infinitesimal amount 
of a broth-culture of this bacteria invariably die in from sixteen to twenty 
hours of acute septicaemia or blood-poisoning. 

It lias been repeatedly proved by carefully conducted experiments that in 
the case of chicken-cholera rabbits die apparently as the result of the intro- 
duction of a single microbe, which increases with such extraordinary rapidity 
within the body as to cause death in a few hours ; therefore a single tube 
containing about See. or two tea-spoonfuls of a broth-culture of the microbes 
contains sufficient micro-organisms to kill thousands of rabbits. 

In conclusion, 1 may mention that at present I am engaged in carrying 
out a series of experiments with the chicken-cholera microbe in order to 
arrive at some conclusion as to the best available method of disseminating it 
among the rabbits. 


Report containing Summary of Conclusions arrived 

AT AFTER EXPERIMENTS AT DlLI/TOPPA. 

In November, 1890, Mr. Pound submitted to the Honorable the Minister 
for Lands, Brisbane, a report containing a summary of conclusions arrived 
at after experiments conducted at Dilltoppa : — 

In accordance with your instructions, I have the honor to submit here- 
with a summary of conclusions arrived at in my report (which is not yet 
complete) on experiments conducted with the bacteria of chicken-cholera. 

These investigations were mainly instituted for t he purpose of testing the 
efficacy and practicability of employing this disease for the destruction of 
rabbits living under natural conditions in open country, as recommended to 
the New South Wales Government in t he first instance by the late M. 
Pasteur. 

1 . Chicken-cholera has been proved to exist naturally among poultry in 

Queensland and New South Wales. 

2. The bacteria of chicken-cholera, when added to the food of a rabbit, 

produces an extremely virulent form of septicaemia, or blood- 
poisoning, which invariably results in the death of the animal in 
from eight to twenty-four hours. 

3. Carefully-conducted experiments show that although chicken-cholera 

is a natural disease of fowls, they are not nearly so susceptible to 
its influence as rabbits. 

4. The disease, if introduced among rabbits living in close community, 

may, under certain conditions, be of a highly contagious nature. 

5. In fowls the disease is characterised by symptoms of acute diarrhoea, 

while in rabbits this symptom occurs only occasionally. 

G. Active bacteria of chicken-cholera are found in the excrement of 
rabbits suffering from diarrhoea after being fed or inoculated with 
the same microbes. In exceptional cases, active bacteria are also 
found in the exudation from the mouth and nostrils of rabbits dead 
of this disease. 

7. It has been definitely proved by accidental and specially-planned 
experiments that rabbits suffering from acute diarrnoea, as a result 
of infection with chicken-cholera germs, are capable of communi- 
cating and disseminating the disease among healthy rabbits living 
in close community. 
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8. The method proposed for distributing the infective material, which 

may be obtained either from virulent broth-cultures or from the 
blood of rabbits dead of the disease, among rabbits in open 
country is practically the same as that at present in use for dis- 
tributing phosphorus and other poisonB. 

9. The process of preparing and distributing the infected pollard is not 

nearly so dangerous as when phosphorus and strychnine are 
employed, inasmuch that human beings, horses, cattle, sheep, pigs, 
dogs, and cats are in no way susceptible to chicken-cholera. 

10. Pollard infected with chicken-cholera microbes is not nearly so 

dangerous to wild birds as pollard poisoned with phosphorus. 

11. Beyond an occasional case of direct infection through eating infected 

pollard, the chances of wild birds contracting the disease need not 
be considered. 

12. The conditions under which wild birds live absolutely prevent the 

disease from becoming contagious or in any way assuming an 
epidemic form among them. 

13. Broth -cultures, inoculated direct from an animal dead of virulent 

chicken-cholera, hermetically sealed and kept in a cool place, will 
retain their vitality and virulent properties for over twelve months. 

14. The bacteria of chicken-cholera, mixed with pollard in the form of 

pellets (J-inch square) lose their virulence after being exposed to 
sunlight for twenty-four hours. 

15. The bacteria of chicken-cholera, mixed with pollard in the form of 

pellets (J-inch square) lose their virulence after three days’ desic- 
cation in the dark. 

16. The bacteria of chicken-cholera, if cultivated artificially for twelve 

months throtfgh twenty successive generations, will become so 
attenuated as to scarcely produce even a mild form of disease in a 
young, susceptible animal. 

17. The cultivation of the virulent microbes, either in bottles of steri- 

lised broth or in the bodies of healthy rabbits, the mixing of the 
same with pollard, water, or other agent, and its distribution, may 
be carried out by any person, even if unacquainted with the rudi- 
mentary principles of bacteriology. 

18. The material and appliances required for the cultivation of the 

bacteria of chicken-cholera may be obtained (w r ith few exceptions) 
on almost all cattle and sheep stations, 

19. The practical utility of employing chicken-cholera as a means of 

destroying rabbits on a large scale in thickly -infested country has 
been fully demonstrated by the experiments conducted under 
natural conditions at Dilltoppa. 

20. It is only fair to state that this method, like phosphorus poisoning, 

can only be carried out in a satisfactory manner during dry seasons, 
when the natural food of rabbits is scarce. 

Conclusion. 

The evidence which has been brought forward by the somewhat exhaustive 
series of carefully-conducted experiments, which prove beyond all doubt that 
the disease known as ehicken-cnolera is contagious when introduced among 
rabbits living under natural conditions, is in my opinion of such a highly satisfac- 
tory character, and so far conclusive, as to warrant the Government of this or any 
other Colony granting permission to pastoralists and others who suffer directly 
from the depredations of rabbits, to utilise this scheme of rabbit destruction. 
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Report on Experiments with the Microbes of Chicken- 
Cholera, WITH SPECIAL REFERENCE TO THE DESTRUC- 
TION of Rabbits. 

SECTION I. 

Experiments with the Microbes of Chicken-Cholera. 

These investigations were mainly instituted for the purpose of testing the 
efficacy of the late M. Pasteur’s method of destroying rabbits in thickly- 
infested districts with the microbes of chicken-cholera. 

The results of the contagion experiments carried out on a large scale under 
natural conditions in open country have more than realised my expectations, 
and I feel confident that with careful manipulations during the process of 
preparing and inoculating the artificial culture media and the judicious 
application of the infected material, even in unskilled hands, that success is 
certain to be obtained. 

That the process can be conducted by almost any person of ordinary intel- 
ligence possessing a little general tact is beyond dispute. For instance, my 
assistant at Dilltoppa, who had previously Bpent a number of years on a sheep 
station in the Central district, had not the slightest conception of the 
meaning of the word “ bacteria,” or that the germs of any disease could be 
cultivated artificially outside the animal body ; nevertheless, after a few 
hours* instruction, and without reading any literature on the subject, he is 
at the present time perfectly capable of carrying out the whole process of 
destroying rabbits by moans of chicken-cholera germs, providing, of course, 
that J keep him supplied every month with a virulent culture of the microbes 
in an agar-agar tube, in order that he may be certain he is dealing with a 
standardised virulent material. 

It will be necessary for any person who intends to adopt this method of 
rabbit destruction to be supplied from the laboratory periodically with fresh 
virulent cultures of the organism, otherwise, if the first culture received is 
allowed to be carried on through successive generations by inoculating from 
bottle to bottle of. broth, difficulties are almost certain to arise by reason of 
contamination with foreign organisms, which will grow so rapidly as to crowd 
out the bacteria of chicken-cholera and produce a cultivation which will be 
quite innocuous even if injected into a rabbit. 

There is one very special and striking feature about the bacteria of 
chicken-cholera —viz., no matter how virulent they are for rabbits, they may 
be injected into and taken internally by human beings, horses, cattle, sheep, 
pigs, or in fact almost any domesticated or wild animals (excluding birds and 
rabbits), without producing the slightest harm or inconvenience. This fact- 
alone speaks for itself, for when we consider that in order to make the pro- 
cess practical and cheap, unskilled labour will be required, it will be foand 
in some respect, and under special conditions, to be a more acceptable method 
than that or destroying rabbits with phosphorised pollard, which requires 
the utmost care in its preparation. 

Method or cultivating the Chicken-Cholera Microbes. 

The bacteria of chicken-cholera are not particularly dainty. The nutrient 
media for cultivating them may be prepared from the flesh of almost any 
kind of animal. In my experiments I have used the flesh of bullocks, sheen, 
goats, horses, rabbits, and various kinds of wild and domesticated birds 
(crows and hawks, fowls and ducks) . 
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In the various text-books and manuals of bacteriology, it is stated that, in 
order to ensure success in the preparation of nutrient media, carefully 
sterilise a number of glass flasks and funnels ; and then take a known 
quantity of finely-chopped lean meat and mix with a definite quantity 
of distiiled water ; allow the mixture to stand for twelve hours ; afterwards, 
separate the liquid portion by squeezing through a cheese cloth ; add peptone 
and salt in definite quantities, and carefully boil in a flask for an hour and 
a-half in a Koch’s steam steriliser ; render faintly alkaline with carbonate of 
sodium ; wait until the liquid is cool, and carefully filter through Swedish 
filter-paper into well-sterilised flasks or test-tubes, plugged with cotton-wool; 
and finally sterilise for fifteen minutes on three successive days. Although 
for our purpose this elaborate mode of procedure is quite unnecessary, yet 
we cannot altogether depart from the laws laid down for the pure cultiva- 
tion of a given species of bacteria ; but at the same time we must employ 
some method requiring only a minimum amount of skill, labour, and 
appliances which will give the maximum amount of satisfactory and practical 
results. 

Most persons who have either been through a complete bacteriological 
laboratory or read any of the numerous text-books and manuals dealing with 
the pure cultivation of micro-organisms, and noted all the various glass flasks, 
tubes, funnels, &c, and the different apparatus utilised for sterilising these 
vessels, together w r ith the somewdiat elaborate incubators, with their 
ingenious gas-fittings and delicate ether- mercurial regulators for keeping an 
even and constant temperature, in order that the cultures may be maintained 
at the temperature of the body for a definite period, will at once say that to 
cultivate the bacteria of chicken-cholera, to be used as a rabbit-poison on a 
large scale, is almost an impossibility. 

The method of preparing the broth-culture or nutrient medium at the 
Dilltoppa, Koopa, and Kooliatta camps is as follows: — Take about 10 lb. of 
meat (beef or mutton), cut it up into small pieces about 1 inch square, and 
transfer to an ordinary clean kerosene tin, with 2 gallons of water (rain- 
water is preferable, but the water at Dilltoppa was quite opaque, almost the 
colour of coffee), and three tablespoonfuls of common salt. The mixture is 
allowed to boil (stirring occasionally) for three or four hours. At this stage, 
if a little of the broth be placed on a small piece of blue litmus-paper it w ill 
be found to turn it distinctly red, showing that the material is acid. Here 
I wish to point out that the microbes of chicken-cholera will not grow in an 
acid media, the best and most favourable medium being one which is either 
neutral or just faintly alkaline. We therefore carefully add a saturated 
solution of sodium carbonate (stirring to thoroughly mix) until the red 
litmus-paper turns slightly blue, and the blue paper slightly red, which show's 
that the broth is fairly neutral. Our next step is to separate the solid 
particles from the fluid by gently squeezing through a piece of calico or 
cheese-cloth ; the fluid portion in this case is not so clear as if it w'ere passed 
through filter-paper, which is not absolutely necessary for the purpose. It 
is then decanted into our culture-vessels — *.e. f the Worcester or tomato 
sauce bottles, filling each with a funnel within 1| inches of the neck. 

If by accident any of the broth should have touched the inside of the 
bottle where the cotton-wool plug fits, it must be immediately wiped off with 
a clean cloth. 

Each bottle is then plugged with a stopper of cotton- wool made as near as 
possible of the same consistency throughout. 

Having gone so far, we have to render the contents of each bottle absolutely 
germ-free. The process is technically spoken of as sterilisation, for, unless 
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all the existing germs in the broth are destroyed, we cannot expect to have a 
pure cultivation of the microbes of chicken-cholera, as the extraneous 
organisms will often grow at such a rapid rate that they simply crowd out 
the organisms which are intended to be cultivated. 

The process of sterilising the broth is carried out as follows : — Immediately 
the bottles are charged with broth and plugged with cotton-wool, they are 
placed in a kerosene tin containing sufficient water to come half-way up the 
bottle. The tin is then placed on the fire, and the water allowed to boil for 
about twenty minutes to half an hour. A cover* of some description should 
be placed over the tin to keep in the steam, which sterilises the plug also. 
The tin is then transferred from the fire, and, w ithout removing the bottles or 
the cover, set aside to cool. The process of sterilising is repeated again on 
the two days following ; then the bottles of broth, when cool, are ready to 
be inoculated with the virulent bacteria of chicken-cholera. This is 
accomplished in the following manner: — The culture tube,t with the filmy 
growth on the surface of the agar-agar jelly, is taken in the left hand with 
the mouth downwards. The platinum needle is sterilised by heating it in 
the flame of a spirit-lamp to a white heat, and after cooling is introduced 
into the tube, and charged with a mere trace of the filmy growth from the 
surface of the agar-agar jelly, and at once introduced into a bottle of broth, 
carefully rubbing the growth against the inside of the bottle; then withdraw 
the needle and replace the cotton-wool plug. The process of inoculating the 
bottles of broth should be carried out expeditiously and without interrup- 
tion, in a room free from dust and wind, and special care must betaken that 
that part of the cotton-wool plug which conies in contact with the bottle has 
not been allowed to touch the fingers, nor laid on the table or bench ; other- 
wise fallacies are certain to arise. The plugs of the bottles and tubes should 
always be held between the tips of the fingers during the process of 
inoculation. After the plugs have been replaced in the bottles, the outer 
portion should be burned, in order to destroy any organisms that may have 
been introduced from the fingers. 

The inoculated broth-cultures arc now placed in an incubator^, and main- 
tained at a temperature of about 100 degrees Fahr., which is slightly above 
blood beat in the human subject. 

Experience has shown at the Dilltoppa camp that it is quite unnecessary 
to place the bottles of inoculated broth in the incubator, as the outside 


* At Dilltoppa camp, where we hud to contend with many difficulties, two old shirts 
tied over a piece of tin were brought into requisition as a cover, thus preventing the 
escape of steam. 

t Each agar-agar culture tulie contains a sufficient quantity of bacterial growth to 
inoculate 1 00 bottles of broth ; therefore it will at once be seen that only an infinitesimal 
amount of material is required for each bottle. 

£ The incubator which was used at Dilltoppa for accelerating the growth of t he bacteria 
of chicken-cholera during the cold weather consisted of a square copper box with double 
walls and a hinged door in front. On the top front right-hand corner a small piece of 
copper tubing is fixed into a hole in the outer wall to be used for filling the interspace 
with water. In order to ascertain the temperature of the interior of the incubator when 
w orking, a long tube thermometer is fixed in a piece of cork inseited in a small piece of 
copper tubing which passes through the top of the incubator and is secured to both walls. 
The heating apparatus consists of a very small kerosene lamp with half-inch wick placed 
directly underneath the incubator, which is elevated upou an iron stand, or, what is 
equally satisfactory, several ordinary bricks. For convenience and to prevent the draught 
from blowing out the light, both lamp and incubator are placed inside a large packing- 
case turned sideways. The temperature required for cultivating the bacteria of chicken- 
cholera should not be below 75 degrees Fahr. or above 11H degrees Fahr. In order to 
obtain tho best results, however, the temperature should be maintained as nearly aa 
pc ssible at 100 degrees Fahr. 
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temperature during the summer months in these Western districts is 
sufficiently high to incubate almost any species of bacteria during the day- 
time, and if kept in a warm room at night, satisfactory results should accrue. 

Metiiod of Employing tiie Broth-Cultubes of Chicken-Choleba 

Bacteria. 

Considering that the bacteria of chicken-cholera, although very fatal to 
rabbits and poultry, are absolutely innocuous or harmless to other domesti- 
cated animals, such as horses, cattle, sheep, goats, pigs, dogs, and cats, and 
also to human beings (whether taken internally or injected subcutaneously), 
there is absolutely no danger whatever to the person who carries out the 
operation of mixing the virulent broth-cultures with the pollard (even if he 
has cuts or sores on the hands, he need trouble no more than if he were 
mixing pollard with distilled water). The fact that on several occasions, in 
the presence of visitors at Dilltoppa camp, I ate pieces of bread soaked in a 
broth-culture of virulent chicken-cholera microbes ib alone sufficient 
guarantee of the harmlessness of this particular species of micro-organism. 

By experiments it has been shown that half a pint of broth-culture 
contains enough material to directly infect with certainty at least 1,000 
rabbits, which means that one bottle of broth-culture must be added to 
sufficient pollard and water to make 1,000 pellets, half-inch square, of the 
consistency of dough ; therefore, to be well within the limit, a brew of 2 
gallons of broth should contain sufficient infective material, added to pollard, 
to directly destroy at least 20,000 rabbits irrespective of those that contract 
the disease by other means, viz. : — Infection from the excreta of animals 
suffering from diarrhoea during the progress of the disease, and by licking 
the sero-sanguineous material which sometimes exudes from the nostrils and 
mouth of animals recently dead of chicken-cholera. 

As mentioned in another part of this report, the distribution of the 
pollard should be carried out just before or after sundown. 

In carrying out this scheme of rabbit destruction the fact must not be 
overlooked, as in the case of phosphorised pollard, that Borne of the infected 
pellets will be taken by certain species of birds, such as crows, pigeons, 
quails, and parrots, also that Borne. rabbits will take considerably more than 
their Bhare of the infected pollard. Hence it necessarily follows that the 
death-rate will be considerably less in some instances than would otherwise 
be anticipated after distributing pollard infected with chicken-cholera. 

It is ridiculous to suppose that a rabbit, living under natural conditions, 
will only partake of the necessary lethal dose of infected pollard when such 
pollard is distributed in a systematic manner over a certain sandhill. On 
numerous occasions after laying infected pollard I have found dead rabbits 
with their stomachs literally packed with pollard ; in fact, in the stomachs of 
several rabbits that I have examined I found sufficient pollard to cause the 
death of several hundred other rabbits. 

When I left Brisbane for Dilltoppa I was under the impression that the 
method of employing the microbes of chicken-cholera for the destruction of 
rabbits could be carried out in a more expeditious, cheaper, and less trouble- 
some manner than that of continually cultivating the micro-organismB in 
bottles of beef or mutton broth. 

The plan I proposed to adopt was as follows After the first distribution 
of infected pollard, collect the livers of all dead rabbits, and mash them up 
in the water to be mixed with the pollard for a second distribution, and so on 
in such a way as to make use of all dead rabbits as fresh infective or 
poisonous agents. 
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I am extremely sorry to say that in all the rabbit-infested country that I 
have visited this method, which is a decidedly practical one, could not be put 
into operation owing to the prevalence of remarkable numbers of hawks and 
crows, which are ever ready to pounce upon and devour every rabbit that 
shows signs of sickness. 

SECTION II. 

Experiments on Healthy Rabbits placed in Hutches in which 
specially-infected Rabbits had died of Chicken-Cholera. 

Cage A. — Experiment I. 

16th September, 1S95. — Two rabbits specially fed with a virulent broth-* 
culture of chicken-cholera died in twenty-one and twenty-six hours respect- 
ively (one had slight diarrhopa). * P.M. : Positive. 

18th September. — In this cage, which was not cleaned out, four other 
rabbits were placed. — Result : Tw o became infected and died, while the other 
two remained alive. 

Cage B. — Experiment II. 

26tli September. — One rabbit fed with a virulent broth-culture of chicken- 
cholera died w ith a slight diarrhoea in eighteen hours. P.M. : Positive. 

28th September. — Without removing the above dead rabbit, two healthy 
ones were placed in with it for one day only, and then removed to a new r 
cage with several other rabbits, Result: One died in three days. P.M. : 
Positive. The other remained alive. 

Cage B. — Experiment III. 

2nd October. — Two healthy rabbits were placed in this cage, w hich had not 
been cleaned out since the last experiment on 26th September. Both 
removed after three days to a new r cage, when one died shortly afterwards of 
chicken-cholera. The other one remained alive. 

Cage C. — Experiment IV. 

4th November. — Two rabbits fed with virulent blood of a rabbit that died 
of chicken-cholera w r ere placed in a new cage with two healthy rabbits, 
llesult : The two infected ones died within twenty hours. P.M. : Positive. 
One of the uninfected one died in forty-eight hours. P.M. : Positive. The 
other remained alive. 

Cage D. — Experiment V. 

17th January, 1896. — One small rabbit inoculated with a virulent culture 
of chicken-cholera, and two small healthy animals placed in the same cage. 
Result : The infected rabbit died in twenty-tw o hours with acute diarrhoea. 
P.M. : Positive. The tw r o uninfected one died in forty and sixty -three hours 
respectively of chicken-cholera. 

Cage E. —Experiment VI. 

26th September, 1895. — One rabbit fed with liver of fowl dead of chicken- 
cholera. Result: Diod in eighteen hours. P.M. : Positive. 

28th September. — The dead carcass, which had a slight sanguineous 
exudation from the nose, was placed in a fresh cage with four healthy rabbits 
for twelve hours and then removed. Result : One died of chicken-cholera in 
two days, while the other three remained alive. 

In addition to the above specially-planned experiments, rabbits which had 
been kept in cages used some time previous for experimental purposes have 
been found dead of chicken-cholera. 

* Post vi oi tem examination. 
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The following are the recorded cases, all of which on microscopical examina* 
tion were found to have died of chicken-cholera: — 


Date. 

Number and 
Size of Rabbits. 

Remarks. 

i 

Date. 

Number and 
Size of Rabbits. 

Remarks. 

1895. 



1896. 



16 Sept. .. 

1 full grown 


18 June... 

1 full grown 

Acute diarrhoea. 

26 ,, ., 

2 young ... 

1 slight diarrhoea. 

25 Aug. . . . 

1 


2 Oct. ... 

2 full grown 

5 Oct. ... 

3 „ 



3 young ... 


13 „ ...j 
19 Nov... 

1 „ 


20 Nov. ... 

1 full grown 


1 „ 


15 Dec. ... 

1 young ... 

Slight diarrhoea. 

23 „ ... 

• i 

2 young. 



Experiments with Chicken-cholera carried out on a large scale 

at Dilltoppa. 

J Enclosure D. 

25th August, 189G. — On this date an enclosure was made by fencing with 
200 yards of rabbit-netting against the inner side of the fence of Enclosure 
C. This paddock enclosed a large warren, containing in all fourteen burrows, 
and, as far as could be ascertained by frequent evening visits after sundown, 
about twenty rabbits. 

5th September. — Fifty healthy and well-nourished rabbits recently brought 
from Koopa sandhills (some 30 miles distant) were introduced. 

9th September. — By this time the rabbits from Koopa bad become estab- 
lished and settled down to their new quarters. 

9th September. — At G p.in. in the evening, nine pellets (’-inch square) of 
pollard infected with a virulent broth-culture of chicken-cholera were laid 
within the enclosure in the following manner : — Three under salt-bushes, 
two under hop-bushes, and four at the entrance of the burrows. 

9th September. — Control: Three control rabbits, kept in a cage at the 
camp, fed with some of the infected pollard as used in the enclosure. 
Result : All died of chicken-cholera in twenty-three, twenty-four, and 
thirty-one hours respectively. 

10th September. — On close examination it was found that two of the 
pellets had only just been nibbled at, a] though other natural food was getting 
scarce. 

12th September. — Pellets all taken except one under one of the salt- 
bushes and one near a burrow. One dead rabbit found near a burrow. 
P.M. examination: Died of chicken-cholera. Dingo tracks very numerous. 

13th September. — No dead rabbits found ; but fresh dingo tracks still 
conspicuous. 

16th September. — Live rabbits within the enclosure appear to be getting 
less. 

20th September. — Very few live rabbits to be seen. The slight shower of 
rain on the previous evening showed the dingo tracks up very prominently, 
which were numerous around and even in some of the burrows. 

21st September. — Decided on digging out the warren with the help of the- 
boundary-rider and my assistant. 

21fit September. — After fully ten hours’ hard work shifting what might be- 
termed quicksand, we came to the ends of the burrows, and succeeded in 
finding only one dead rabbit and capturing eleven live ones. P.M. and 
-'licroseopical examination proved that death was due to chicken-cholera. 
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The eleven live rabbits, which were very strong and in excellent condition, 
were removed to a large cage at the camp. 

As to what became of the remaining rabbits that belonged naturally to 
the enclosure and those that were introduced, I feel confident that whether 
or not they died of chicken-cholera, they must have beon taken by the native 
dogs. Prom our knowledge of tho disease, the way in which the fatal 
symptoms suddenly appear, and the fact that rabbits, in the majority of cases 
in our experience, suffering from the disease, die outside their burrows, we 
must infer that a large number of the missing ones had died from chicken- 
cholera, but as soon as dead were taken by native dogs, and a few, possibly, 
by hawks and crows. 

21st September. — Prom this date the native dogs became a source of 
annoyance, and greatly marred the experimental operations. Every night 
they visited the various enclosures, and also our camp, and never failed, if 
opportunity offered, taking away any dead rabbits. 

It was therefore deemed advisable not to try any further experiments on 
similar lines on so small a scale away from the camp, at which place a fairly 
constant lookout could be kept during the night. Moreover, all such 
enclosures at the camp we decided to cover over with netting supported by 
strong saplings. 

Experiments in Large Enclosure (D.E.) to test Contagion. 

Enclosures B and E were converted into one paddock hy removing the dividing 

fen cc. 

4th October. — Thirty healthy and strong rabbits, including the eleven 
originally dug out of the warren in Enclosure D on September, were placed 
in this paddock. 

5th October. — Six rabbits specially fed with virulent chicken-cholera 
microbes were also turned loose. Control : Three control rabbits were also 
fed at the camp with some of the same infected material. Result : All three 
died in twenty-one, twenty-six, and forty-two hours respectively. P.M. in 
each case positive. 

Eesult of Paddock Experiment. — 8th to lltli October. — Specimens were 
procured from twenty rabbits found dead. Seventeen of these were found 
to have died from chicken-cholera infection. 

15th October. — On digging out the burrows, only three live rabbits and 
the bodies of eight dead ones were found — the latter in various stages of 
decomposition— and by experiment it was found that two of this number 
had died of chicken-cholera infection. The remaining six were in such a high 
state of putrefaction that it was impossible to prove whether or not they 
had died from chicken-cholera unless the use of special plate-culture 
apparatus could be obtained, which in these parts was out of the question. 
Although a searching investigation was made throughout the enclosure, no 
trace could be found of the remaining five rabbits. They may have been 
taken by the dingoes, or they may have got over the fence. 

Remarks. — 9tli October. — One dead rabbit was round hanging across the 
branches of a hop-bush, about 4 feet above the level of the ground. On post- 
mortem examination the contents of the stomach were found to contain 
portions of undigested hop-bush bark, and from the appearance of the 
branches on which the rabbit was found it was evident that it had died of 
chicken-cholera poisoning while in the act of taking a meal in this peculiar 
position. The result of this experiment is highly satisfactory in proving 
that the disease is readily communicated in some way from the infected to 
healthy rabbits even in a large enclosure where the numbers are few. 
c 
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Result of Experiment in Large Enclosure (D.E.) 


Date. 

N umber of 
Rabbits 
found dead. 

Deaths due 
to Chicken- 
cholera. 

Deaths not 
proven. 

Remarks. 

8 October ... 

5 

4 

1 

2 diarrhoea. 

9 „ 

1 

1 


Found dead hanging in hop-bush 4 
feet from the ground. 

10 

7 

6 

1 

1 slight diarrhoea. 

11 „ 

2 

2 


12 

2 

1 

l ! 


14 

3 

3 

• • • 

1 diarrhoea. 

15 

8 

2 

’e 

All found in burrows. 

Total ... 

28 

19 

9 



Experiment to test tiie Transmissibility op Chicken- Cholera 

among Rabbits. 

Enclosure IT. 


2nd October. — Twenty-nine healthy rabbits from Koopa sandhills were 
placed in Enclosure II, with three specially-infected rabbits (ear-marked). 


Dale. 

Number 

of 

Deaths. 

Cause of 
Death. 

Remarks. 

Date. 

Number 

of 

Deaths. 

Cause of 

Death. 

Remarks. 

§1896. 




1890. 




8 Oct. .. 

4 

Accidental 




Chicken- 


4 ,, . . 

1 

Chicken - 


12 Oct. 

1 

cholera. 

Ear-marked. 

4 „ .. 

4 

1 had acute diarrhoea. 

13 „ 

1 





1 cholera. 


13 „ 

1 



4 „ 

1 

M 

Ear-marked. 

14 „ 

1 



6 „ .. 

2 


1 had slight diarrhoea. 

15 ,, 

1 


Had slight diarrhoea. 

Had acute diarrhoea. 

6 f , .. 

1 


17 „ 

1 


7 

3 

M 


20 „ 

1 


8 „ .. 

1 

” 







Notes on this Experiment . — The first ear-marked rabbit that died was left ' 
in the enclosure for seven days before being removed. During this period 
two healthy rabbits were observed to eat portions of the dead rabbit, with 
the result that both died of chicken-cholera. 

In eighteen days (from the 2nd to the 20th October), of the thirty-two 
rabbits introduced, the three control (ear-marked) or specially-fed rabbits 
died of chicken-cholera. Of the remaining twenty-nine, five died of acci- 
dental causes, and sixteen, or 55 T per cent., died from chicken-cholera, while 
eight remained alive. 

Enclosure G. 

On 1st September, 1896, sixty healthy and well-nourished rabbits were 
brought from Koopa sandhills and turned loose in Enclosure G. These were 
well cared for, and supplied with abundance of food. Then, on 14th Sep- 
tember, six rabbits, which were specially fed with a virulent broth-culture of 
chicken-cholera, were turned loose among the healthy ones. The six specially* 
fed rabbits all died of chicken-cholera within forty hours, while of the sixty 
not specially fed, nineteen, or 30*0 per cent., died from chicken-cholera 
within fourteen days. All dead rabbits were removed from the enclosure 
immediately after death. Fost-mortem examinations were conducted, and a 
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microscopical examination made of the blood from the liver and heart of 
the dead rabbits. Inoculations were also made on nutrient sterilised tubes 
of agar. 


The following table shows the result of the above experiment : — 


Number of Rabbits. 

Died in — 

Remarks. 

j Number of Rabbits. 

Died in— 

Remarks. 

1 specially fed ... 

12 hours 

Diarrhoea. 

1 not specially 

64 hours 


1 

20 

M 

Slight diar- 

fed. 








rhoea. 

1 „ 


66 



1 

24 J 

11 


i „ 

tr 

68 

n 


i 

27 

11 


2 ,i 

1 1 

4 days 


i 

38 

11 


1 n 

tr 

6 

tt 


i 

39 

ft 

Slight diar- 

1 tt 

tt 

7 

a 





rhoea. 

3 „ 


8 



1 not specially fed 

30 

it 


1 „ 


9 

it 

■ 

1 

1 M )> 

32 

it 

j 

i 


10 



1 11 11 

42 

11 

. 

1 1 1 

>i 

14 



1 1) 11 

44 

>1 







1 „ 

48 

11 

j 

25 total number 




1 »» 11 

53 

M 

Diarrhoea. 

) 







The remainder of the rabbits were kept under observation for another 
two weeks, during which time no more deaths took place. 


Accidental Experiment. 

12th September. — Enclosure F, at the camp, was erected with l§-inch 
wire netting, sides and roof. 

13th September. — A number of healthy rabbits brought from Koopa were 
placed in the enclosure. 

19th September. — Up to this date all the rabbits within the Enclosure F 
remained perfectly healthy. 

A young rabbit (one of tbe five that escaped from an infected cage) found 
its way during the night into this enclosure, and died shortly after 6 a. in. ; 
and, as far as can be ascertained, this rabbit was only five hours in the 
enclosure before death, after which it was removed. On post-mortem exam- 
ination it was discovered that the little rabbit bad suffered from acute 
diarrhoea, and died from chicken-cholera, evidently contracted in the infected 
cage. 

In view of these facts all the remaining healthy rabbits, which were 
required for a special purpose, were removed to another considerably smaller 
enclosure. Enclosure G- had a spell for two days, but was not cleaned out. 

> 21st September. — 127 rabbits, in prime healthy condition, from Koopa sand- 
hills, were turned loose into Enclosure F, in which the small rabbit had died. 

Of the 127 healthy rabbits introduced into this enclosure, sixty-seven died 
with seven days— i.e., between 21st and 28th September. Of this number, 
only three died from accidental causes, while sixty-four, or just over 50 per 
cent, of the entire number originally introduced, died from chicken-cholera, 
as evidenced by the microscopical examination of the blood and the result 
of the inoculation from the liver on sterilised agar jelly in tubes. On P.M. 
examination it was found that no less than eight had suffered from acute 
diarrhoea. 

Between 30th September and 17th October eight died from chicken- 
cholera infection, while none died from other causes. Of this number, one 
had diarrhoea. 
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Thus of the 127 rabbits seventy-two died from chicken- cholera within 
four weeks. 

Throughout this experiment it was noticed that occasionally a rabbit 
became sick, and, although exhibiting all the symptoms peculiar to chicken- 
cholera infection, it subsequently recovered. Some of these rabbits were 
carefully marked to see if they possessed some degree of immunity ; but in 
the majority of cases they suffered from another attack, and finally died. 

I attribute the epidemic nature of chicken-cholera in this experiment 
principally to the fact that throughout the period mentioned there was 
invariably one rabbit suffering more or less from diarrhoea before death. 
Therefore, as the habits of rabbits in health are in some respects similar to 
that of the domesticated cat — i.e., when cleaning their head, face, and cars 
they first of all lick their paws before rubbing them over these parts ; they 
also lick their breasts and under and along the sides in precisely the same 
manner as a cat does — we can readily understand how a healthy rabbit, 
while licking itself, can contract the disease bv ingesting some of the excre- 
ment containing chicken- cholera microbes from another rabbit suffering 
from diarrhoea. 

I am perfectly willing to admit that under natural condition in open 
country (excepting thickly-populated warrens) the disease can never assume 
the same virulent proportions, as there are so many other factors and con- 
ditions which tend very materially to prevent the spread of the disease. 

I consider this experiment, although accidental, one of the most satisfac- 
tory and interesting of any that I have ever had an opportunity of watching, 
•for it proves most conclusively that M. Pasteur’s scheme was worthy of more 
consideration than that shown by the Rabbit Commission. Further, it proves 
that it was more than probable that in the experiment conducted on Madame 
Pommery’s estate, at Rheims, near Paris, when M. Pasteur distributed 
sufficient infected food for only a limited number of rabbits, the disease 
must have spread among the remainder by contagion, thus destroying the 
whole of the rabbits within the enclosed area. 

It also tends to show that there must have been some lack of observation 
in connection with the large experiment conducted by the Experimental 
Committee of the Rabbit Commission, for in their report it is stated that 
100 healthy rabbits were turned loose in an enclosure with twenty-two other 
rabbits which had been specially fed with chicken- cholera microbes. Natur- 
ally a large number — nineteen — of the specially-fed ones died from chicken- 
cholera, and their bodies were left in the enclosure until the end of the 
experiment — viz., three weeks — during which time no less than seventy-nine 
of the 100 not specially fed died ; but we are told that of the seventy-nine 
rabbits which so died not one perished from chicken-cholera. All died 
apparently in consequence of primary starvation. 

I may mention that all our experimental rabbits (unless for a special 
purpose) were removed immediately after death, consequently there could 
not be the same opportunity of the disease spreading as there was in tho 
Sydney experiment. 

. It may be of special interest to know that Pasteur, during his investiga- 
tions into the etiology of fowl-cholera, pointed out that rabbits recovering 
from the first attack of the disease, after being inoculated or fed with the 
microbes of chicken-cholera, were not in any way refractory to subsequent 
attacks ; also that cages used for experimental purposes will retain their 
infective properties for several weeks. 

These observations I have been able to confirm on numerous occasions in 
Brisbane and at Dilltoppa. 
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Table showing Eesults of an Accidental Experiment in which a small Rabbit 
that escaped on 2 1st {September from an Infected Cage was the means 
of introducing Chicken-cholera Disease among 127 Healthy Rabbits in 
Enclosure P. 


Date. 

Number 
found dead. 

Cause of Death. 

Symptoms 
of diarrhoea. 

Date. 

Number 
found dead. 

Cause of Death. 

Symptoms 
of diarrhoea. 

Acci- 

dental. 

Chicken- 

cholera. 

Acci- 

dental. 

it 

jx a> 

.So 

22 Sept. 

2 

2 



j 30 Sept. 

2 


2 


23 „ 

14 


14 

2 

j 1 Oct. 

1 


1 

i 

24 „ 

12 

i 

11 

4 

i 3 ,, 

2 


2 


25 „ ...; 

15 


15 

2 

! io „ 

1 


1 


26 „ 

4 


4 


! 17 „ 

2 


2 


27 „ 

(1 


6 

1 


— 




28 „ ...! 

12 


12 


I Total 

75 

3 

72 

10 

29 „ ...I 

2 


2 



, 


j 



SECTION III. 

Experiment with Chicken-Cholera on Rabbits living under Natural 
Conditions in Enclosure C. 

This enclosure, which contained about 320 acres, was fenced off with 1-ft. 
(kin. wire netting, 11-inch mesh. The netting was sunk in the ground to a 
depth of 0 inches. 

On close examination of this enclosure it was found that the rabbits were 
not nearly so numerous as was anticipated; it was therefore decided to 
introduce a number from Koopa sandhills. Altogether betweeu GOO and 
700 rabbits, in lots from thirty to sixty at a time, were obtained from Koopa 
and other places. Before any experiments wero conducted several weoks 
were allowed to elapse, thus enabling the freshly-caught rabbits to settle 
down to their new abode, and to make burrows in the sandhill. 

Prom the beginning of September until the end of November only a few 
slight showers of rain fell, barely sufficient to fill the crab-holes ; at one corner 
of the paddock there was a small watcrhole, which dried up within four weeks. 
Rabbits made visits every evening to this hole to drink. "When the w r ater 
had all disappeared, tho rabbits set to work barking the various trees and 
bushes in search of moisture. 

The supply of food for the rabbits was very abundant, viz. : — Lignum- 
bush, salt-bush, sandalwood, hop-bush, mulga, euphorbia, pigface, and pig- 
weed, and in some places patches of blue-bush, cotton-bush, and quirra- 
murrah, all of which are eagerly sought after and much appreciated by the 
rabbits. 

The burrows and warrens were principally confined to the sandhills. 
A few were found under the lignum-bush, but none on the stony mulga 
ridge. 

Prom the fact that direct sunlight has a marked deleterious effect upon 
the micro-organisms contained in the pellets of pollard, it became necessary 
to distribute the infection material iust before or immediately after sun- 
down. 
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The experiment in Enclosure C was commenced on 19th September, 
and observations concluded on 1st December. During this period sixteen 
quarts of infected pollard were distributed in nine separate lots on the 
following days : — 


Date. 

Quantity. 

Where Distributed. 

19th September, 1896 ... 

2 Quarts 

Sandhill. 

23rd 

2 

n 

... )| 

25th 

!!.* i 

tf ... 

... 11 

4tli October 

i 

>i **• 

... j f 

12th „ 

2 

a ••• 

... Lignum. 

20th ,, 

2 

a •“ 

... Swamp grass, 

23rd ,, 

2 

a 

... Sandhill. 

29th ,, 

2 

a •• • 

... f t 

3rd November 

2 

a 

... ft 


16 

All the above lots of pollard were infected with both cultures of chicken- 
cholera, except 12th October lot, which was infected with the blood of a 
rabbit dead or the disease. 

At the time of each distribution, from three to six healthy rabbits were 
fed at the camp with some of the infected pollard and kept as controls. 
Table showing the Eesults of Distributing Infected Pollard in Enclosure C. 


Date. 

No. of Rabbits 
found dead. 

Result of 
Examination. 

Remarks. 

Date. 

; 

1 

No. of Rabbits 
found dead. 

Result of 
Examination. 

Remarks. 

Chicken- 

cliolera. 

Not 

proved. 

Chicken- 

cholera. 

Not 

proved. 

189G. 





1896. 





*19 Sep. 





27 Oct. 





20 „ 

8 

3 


1 had slight diarrhoea. 

28 


7 

0 

i 


21 * 

7 

G 

i 


*20 






22 „ 

5 

5 



80 


3 

3 



*28 „ 

13 

11 

2 

2 had slight diarrhoea. 

81 






24 „ 





1 Nov. 


^ r 



*25 „ 

5 

2 

3 


2 






26 „ 

10 

7 

8 


*3 



. , 



27 „ 

3 

1 

2 


4 






28 „ 

23 

16 

7 

1 had acute ami 1 

r> 


5 

3 

2 






slight diarrhoea. 

c 







17 

12 

5 


7 


5 

5 


2 with slight symptoms 

80 „ 










diarrhoea. 

1 Oct. 

* . 




8 

M 

1 

1 

. . 


2 „ 

9 

9 


8 had slight diarrhoea. 

9 






8 „ 

20 

13 

7 

2 had Blight diarrhoea. 

10 


i 


i 


*4 „ 

11 

8 

3 


11 






6 

26 

22 

4 


12 






6 „ 





13 


i 

i 



7 „ 

ii 

is 

i 


14 






8 „ 

17 

17 


2 had slight diarrhoea. 

15 






9 „ 

6 

5 

i 


10 






10 „ 


, . 



17 






H ». 

,, 




18 


2 

i 

i 


*12 „ 


. , 



19 



! 



13 „ 





20 






14 „ 

12 

4 

8 

1 had slight diarrhoea. 

21 


8 

2 

*i 


15 „ 

7 

2 

5 


22 






16 „ 

3 

1 

2 


23 






17 „ 





24 

M 





11 » 

*3 

8 



25 

H 





19 „ 

! 8 

8 

"s 


26 

y 1 





20 „ 

.. 




27 


.* 




21 „ 

6 

*2 

3 


28 






22 „ 

4 


4 

1 had acute diarrhoea. 

29 

|| 





*28 M 


.. 



30 


i 

i 



24 H 

.. 




2 Dec. 

l 

l 



25 w 

5 

4 

i 



i 





28 it 

2 

1 

i 




268 

194 

74 



* Bales of distribution of infected pollard. 
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Table showing the Besults of Experiments controlling the Distribution of 

Pollard in Enclosure C. 



Rabbits 

specially 

,fed. 

Result. 


Date. 

Died of 
Chicken- 
cholera. 

Re- 

covered. 

Remarks. 

1896. 

19 Sept. ... 

4 

4 


1 had slight diarrhoea. 

23 

6 

5 

i 


25 ,, ... 

3 

3 

• . « 

1 had acute diarrhoea. 

4 Oct 

8 

6 

2 


12 „ ... 

6 

6 


Fed with virulent blood. All died within thirty- 

20 „ ... 

6 

4 

2 

six hours. Two had slight diarrhoea. 

23 „ ... 

5 

3 

2 


29 „ ... 

G 

5 

1 


3 Nov. .. 

3 

3 



Total ... 

47 

39 

8 



One very important point about this experiment is that, although no 
infected pollard was distributed after 3rd November, rabbits continued to 
die from the effects of chicken-cholera until the 2nd December, twenty-nine 
days after. 

According to careful experiments, it has been proved that infected pollard 
loses its virulence when exposed to the direct rays of tho sun for only 
a few hours ; therefore, considering that the pellets of pollard were always 
laid in the open, it is conceivable that the rabbits found dead of chicken- 
cholera on the 10th, 13th, 18th, 21st, and 30th November, and 2nd December, 
contracted the disease within the w T arreus as a result of contamination with 
excreta of rabbits that suffered from diarrhoea, or through licking the exuda- 
tion from the noses of dead rabbits. 

On the 30th November and the 1st December, after several heavy showers 
of rain which obliterated all old rabbi t-tracks, a careful examination was 
made of Enclosure C, with the result that traces of only very few rabbits 
could be found, and these were principally confined to the lignum swamp. 

On the two sandhills only four burrows could be found that exhibited 
signs of being inhabited. All the remaining burrows and warrens were 
destitute of live rabbits, while the stench that was emitted from the majority 
of the burrows, and the innumerable swarms of blow-flies, indicated tho pre- 
sence of numbers of dead rabbits in a state of decomposition. 

Throughout these experiments not a single instance came under notice of 
a dead rabbit being found emaciated from the effects of starvation. All 
were more or less in a prime condition, and invariably the kidneys, abdominal 
viscera, and muscles above tho shoulders were covered with layers of fat. 

Distribution of Infected Pollard in Open Country. 

On 21st November I proceeded to Koopa, and just after sundown dis- 
tributed 4 quarts of pollard (in pellets from £ inch to £ inch square) infected 
with virulent broth-cultures of chicken-cholera over three sandhills, each 
about 1 mile long by a £ mile wide. 

Each of these sandhills was infested, with hundreds of rabbits, while the 
warrens w r ere very large and numerous near Kooliatta. 
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It should be specially noted that these sandhills afforded a splendid 
opportunity for watching the effects of the infected pollard, owing to the 
absence, on the greater part of the sandhills, of vegetation. In fact, in my 
opinion, one of those sites should have been selected for the experimental 
paddocks in place of Dilltoppa. 

The smaller vegetation — viz., the salt-bush, cotton-bush, <&c. — were entirely 
eaten out, while the mulga, hop-bush, needle-bush, quirra-murrah, and the 
cassia trees were all more or less ringbarked to a height in Borne instances of 
nearly 6 feet from the ground. Numbers of fairly large trees were quite 
dead ; in fact, quite a weird desert aspect was presented. 

On the river frontage there was plenty of lignum-busli, and on the flooded 
country between the sandhills an abundance of blue-bush, which at this 
time was in full leaf, as a result of the heavy rains the week previous. 

On 22nd November, at G p.m., on visiting the sandhills it was found that 
nearly all the pellets had been taken, but only a few dead rabbits were found. 

On 23rd November, early in the morning, crows and hawks were begin- 
ning to accumulate around the Kooliatta sandhills; at 4 p.m., on searching 
the sandhills, numbers cf dead rabbits were found in various stages of dis- 
integration, the work of hawks and crows. 

24th November. — Before daylight crows could be heard on the sandhills 
both far and near, and by sunrise were seen in extraordinary numbers in 
lots of four and five feeding off the bodies of dead and dying rabbits. 

25th November. — Crows and hawks plentiful. Remains of dead rabbits 
lying about in all directions. In the evening, about 5 p.m., a heavy thunder- 
storm passed over, which obliterated all old tracks of rabbits. 

27th November. — In the evening the work of destruction among the 
rabbits on the various sandhills was most conspicuous. The diminution in the 
original numbers of live rabbits could be readily detected in various ways, viz.: 

(1) The presence of extraordinary numbers of hawks and crows dis- 
tributed over the different infected sandhills. 

(2) The masses of disintegrated remains of dead rabbits. 

(3) The apparent remarkable scarcity of live rabbits, even after sun- 
down. 

(4) The relatively few fresh tracks on the sandhills and around the 
burrows. 

(5) The swarms of flies around the warrens, and the unpleasant odour 
emitted from numbers of burrows indicated the presence of dead 
rabbits within. 

28th November. — On this date, owing to the prevailing heavy rains, with 
the possibility of beiug isolated by flood- water for a long period, and short- 
ness of rations, it was decided to abandon further observations on these 
sandhills. 

However, the results which have accrued in this instance, by the distribu- 
tion of only a limited quantity of pollard infected with chicken- cholera 
microbes among rabbits living in close community in large warrens on sand- 
hills in open country, may be considered so far successful as to warrant its 
use generally. 

Notes on the Distribution of Pollard infected with the Blood of 
Babbits dead of Chicken-Cholera. 

It not unfrequently occurs that force of circumstances tends to modify 
the working of some particular experimental scheme in such a way as to 
minimise the trouble and expense of the process without interfering in any 
way with the desired results. 
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During the continuation of the experiments in open country on other 
sandhills at Koopa, the stock of pure cultivations of chicken-cholera microbes 
on agar-agar became exhausted. To await for a fresh supply from Brisbane 
would mean at least three weeks’ delay in the experiments ; consequently 
other means had to be taken advantage of, which was effected in the follow- 
ing manner : — 

Six healthy rabbits were trapped by the usual method of funnel and cage- 
yard fixed at the principal entrance of a warren on a sandhill. These rabbits 
were kept and fed in a special cage at the camp. A mere trace of blood 
from the remains of an infected rabbit found on one of the experimental 
sandhills was introduced in the subcutaneous tissue of the back of one of 
the six healthy rabbits. Within twenty-four hours this rabbit, which we 
will call No. 1, died of acute septicaemia (chicken-cholera), as evidenced by 
the postmortem appearances. 

After inoculating another rabbit, No. 2, with a little of the blood from 
No. 1, the heart, lungs, liver, and kidneys of the latter, all of which con- 
tained many millions of the virulent microbes, were removed, together with 
all the blood from the larger vessels, and mashed with sufficient water to 
mix with half a bushel of pollard to form a fairly stiff paste, w r hich was dis- 
tributed in the evening in precisely the same manner as infected broth pol- 
lard. Immediately after the death of rabbit No. 2 the same process was 
repeated, and so on until the entire stock of caged rabbits were exhausted. 

It was clearly shown, by the number of dead rabbits which were found 
on the sandhills and among the lignum and blue-bush outlie flooded country, 
that after each distribution they partook very freely of the pollard infected 
with the septicemic blood. 

Here we have very clearly illustrated how the destruction of rabbits with 
chicken-cholera may be effected in the most simple and efficacious manner ; 
therefore, in districts where rabbits are very numerous and facilities are 
afforded for keeping a number of, say, tw r enty rabbits in a cage, I strongly 
recommend the adoption of this slightly modified process. 

Por nothing could be cheaper, more simple, and yet practical, than to, so 
to speak, grow the infective or poisonous agent in the bodies of live rabbits, 
for, by so doing, all the trouble and expense of preparing and sterilising 
nutrient broth, the inoculation of the same, and cultivating the bacteria in 
an incubator to be maintained at a constant temperature, would be entirely 
done away with. 

Maybe this was Pasteur’s original idea of putting his scheme into practical 
use, although he never made it known publicly; for, in a letter, dated 1st 
October, 1888, addressed to Mr. Bruce, Chief Inspector of Stock in New 
South Wales, a free translation of which was published in the Sydney 
Morning Herald , M. Pasteur states that : — 

“ With regard to the rabbit plague, I have not confided farther to any- 
one the secret of the use on large scale of the means which I have 
proposed for the partial or total extermination of these rodents by 
the adoption of chicken-cholera. It is to the Government of 
Sydney that I will make it known if there be occasion.” 

“How to arrange for the manufacture of the fatal ingredient, how to 
mix and use at a distance this ingredient with all its properties, 
that is my secret, about which the" Commission is to see and know 
nothing for the present, and which I will only make known if the 
prize proposed on the 31st August, 1887, is awarded to me.” 
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SECTION IV. 

Experiments with Chicken-Cholera Microbes on different Animals 

and Birds. 

The following experiments were conducted with the view of ascertaining 
the effect of chicken-cholera on various animals other than rabbits and birds. 

The cultures of bacteria used in these experiments were originally derived 
from the Muscovy duck referred to in a previous report. 

Ka.ts. 

3rd October, 1895. — Four white and two brown rats were inoculated with 
a virulent culture of chicken-cholera. Eesult : All remained alive and well. 

Four black and two black and white rats were fed with the liver of a 
rabbit that died within twenty hours after being inoculated with chicken- 
cholera microbes. Eesult : All remained alive and well. 

Two white rats were inoculated with a virulent broth-culture of chicken- 
cholera. Six other rats were fed with the remainder of the broth-culture. 
Eesult : Neither the inoculated nor specially-fed ones showed symptoms of 
sickness. 

Mice. 

22nd June, 1895. — One black and white tame mouse was inoculated at 
the root of the tail with a mere trace of blood obtained from the liver of the 
duck. Eesult: Died in twenty hours. P.M. : Positive. 

Two black and white tame mice fed with liver of the duck. Eesult : Both 
remained alive and well. 

20th July. — One white mouse inoculated with a broth-culture obtained 
from a guinea-fowl that died of chicken-cholera. Eesult ; Died in sixteen 
hours. P.M. : Positive. 

Two black and white mice fed with a broth-culture obtained from the same 
guinea-fowl. Eosult : Both remained alive and well. 

OurSTEA-PlGS. 

26th June. — One guinea-pig inoculated with the blood of a rabbit which 
died after being inoculated with blood from the Muscovy duck. Eesult : 
Died in nineteen and a half hours. P.M. : Positive. 

Two guinea-pigs fed with some of the same virulent blood. Eesult : Both 
remained alive and well, showing no signs of sickness. 

15th October. — One guinea-pig inoculated with a virulent broth-culture. 
Eesult : Still alive thirteen days after. 

4th November. — Three guinea-pigs fed with the liver of a rabbit that died 
after being inoculated with chicken-cholera. Eesult : Kemained alive. 

5th November. — Two guinea-pigs fed with liver of a rabbit that died after 
being fed with chicken-cholera. Eesult : Eemained alive. 

Other Ahimals. 

26th September. — An opossum, a kangaroo, a kangaroo rat, and a native 
bear were inoculated with a virulent broth-culture of chicken-cholera. 
Eesult : All remained alive, and although they were kept under close obser- 
vation for over a month no signs of sickness were exhibited. 

A kangaroo dog, two greyhounds, two cattle dogs, a collie (sheep) dog, 
three fox terriers, and several domesticated cats and kittens were frequently 
fed with virulent broth-cultures and also the flesh of rabbits that had died 
of chicken-cholera infection, with the result that they never showed any 
signs of sickness whatever. 
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Pigeons (Domesticated). 

24th Jane, 1895. — One pigeon inoculated with a broth-culture obtained 
from a rabbit which died of chicken-cholera. Result : Died in fifteen hours. 
P.M. : Positive. 

26th July. — One pigeon inoculated with a broth-culture obtained direct 
from a guinea-fowl dead of chicken-cholera. Result : Died in sixteen hours. 
P.M. : Positive. 

31st July. — Two pigeons fed with a broth-culture obtained from the 
Muscovy duck. Result: Both remained alive. 

14th August. — Two pigeons inoculated with blood of a fowl dead of 
chicken-cholera (received from Bathurst, New South Wales). Result : One 
died in sixteen hours ; the other in seventeen hours. P.M.’s : Positive. 

24th September. — Two pigeons fed with a broth-culture of chicken- 
cholera microbes. Result : Both remained alive. 

22nd November. — One pigeon fed with a broth-culture of chicken-cholera. 
Result : Remained alive and showed no signs of sickness. 

9th March. — One pigeon inoculated with a broth-culture obtained from a 
king-parrot which died of chicken-cholera. Result : Died in eighteen hours. 
P.M. : Positive. 

11th April. — One pigeon inoculated with a broth-culture of chicken- 
cholera. Result : Remained alive. 

14th April. — One pigeon inoculated with a broth-culture of chicken- 
cholera. Result : Died in twenty hours. P.M. : Positive. 

15th April. — One pigeon inoculated with blood from a fowl which died of 
chicken-cholera. Result : Remained alive. 

19th June. — One pigeon inoculated with a broth-culture of chicken- 
cholera. Result: Died in thirty hours. P.M. ; Positive. 

25th June. — One pigeon fed with a broth-culture of chicken-cholera. 
Result: Remained alive; and on 1st July was inoculated with a broth 
culture of chicken-cholera. Result : Died in fourteen hours. P.M. : 
Positive. 

20th July. — One pigeon fed with a broth-culture of chicken-cholera. 
Result : Remained alive. 

24th July. — One pigeon inoculated with a broth-culture of chicken- 
cholera. Result : Died in twenty hours. P.M. : Positive. 

25th July. — One pigeon inoculated with a broth-culture of chicken- 
cholera. Result *. Died in nine hours. P.M. : Positive. 

Other Birds. 

2nd October, 1895. — Two bronze-wing pigeons (freshly caught) were fed 
with the liver of Rabbit X. # Result: 15th October, still alive. Fed a 
second time with a virulent broth-culture of chicken- cholera. Result : One 
died in two days. P.M. : Positive, 

17th October, 1895. — The remaining pigeon was fed again with the liver 
of the dead one. Result : 29th October, still alive and healthy. 

2nd October, 1895. — Two Muscovy and one Aylesbury duck were fed with 
liver and other internal organs of rabbit X.* Result : One of the Muscovy 
ducks died in four days. P.M. : Positive. The other Muscovy duck became 
very drowsy and sick with diarrhoea for several days, but gradually recovered. 
The Aylesbury duck never exhibited any signs of sickness whatever. 


* Rabbit X died after being inoculated with a virulent broth-cuRure of chicken-cholera. 
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19th September, 1895. — Two king-parrots fed with a virulent broth-culture 
of chicken- cholera obtained direct from a rabbit. Result: One died in 
twenty-four hours ; the other in thirty hours. P.M.’s and microscopical 
examinations proved that both had died from chicken-cholera. 


Observations on Poultry allowed to Run in the Yard where 
Rabbits Experimentally Infected with Chicken-Cholera were 
kept in Cages. 

Ever since I commenced experimenting with chicken-cholera in June, 
1895, up to the present time, December, 1896, I have allowed a number of 
poultry (varying from thirty to fifty head) free access to pick up any scraps 
that might occasionally fall to the ground from the infected rabbits’ cages ; 
moreover, whenever the cages were cleaned out, the waste material was 
always thrown out for the fowls to pick over. In consequence, as might 
readily be supposed, there was an occasional outbreak of the disease among 
the fowls ; but as 1 was able to prove that the disease, although sometimes 
of a virulent type, was easily controlled and practically stamped out with 
the loss of only a minimum number of fowls, by paying special attention to 
hygienic measures and resorting to complete isolation and segregation of the 
infected birds immediately they exhibited signs of sickness. 

26th July, 1895. — On this date the first noticeable outbreak occurred, 
when two hens, which sickened, were isolated from the rest ; they exhibited 
all tlio usual symptoms of chicken-cholera, viz. : — Ruffled feathers, drooping 
wings, and became quite drowsy for three days, when they began to pull 
round and recovered. When completely well, they were allowed to run 
with the other fowls. 

24th October, 1895. — On this date a hen became suddenly sick with acute 
diarrhoea, and all the other usual symptoms of chicken-cholera ; it was at 
once isolated in a thoroughly limewashed cage. 

The sickness lasted four days, when the hen gradually recovered and was 
turned loose with the other fowls. 

3rd December, 1895. — Three fowls became sick on 5th December ; one 
died after an acute attack of diarrhoea. P.M. and microscopical examina- 
tions proved that death was due to chicken-cholera. Cultures on agar, 
gelatine, and in broth also gave positive results. The other two fowls com- 
pletely recovered. 

11th December. — A fowl which appeared mopy, without any signs of 
diarrhoea, on the previous evening, was found dead in the fowl-house on this 
date. P.M. revealed chicken-cholera, and microscopical examination of the 
liver showed myriads of typical bacteria. Cultures from the blood on agar 
and in broth likewise yielded positive results. 

7th January, 1S96. — Two fowls suffering from diarrhoea were placed in a 
small cage. One died on the 8th, and the other on the 9th January. P.M. 
in both cases: Positive. Bacteria very sparsely distributed throughout the 
liver and spleen ; cultures yielded positive results. 

20th November. — No more deaths occurred until this date, when a fowl 
became very sick and mopy with diarrhoea ; in forty-eight hours it died. 
On examination it was found to have Buccumbed to an attack of chicken- 
cholera. P.M. appearances : Typical. Bacteria numerous, especially in the 
liver. 

Prom this date up to the present time I have not observed a single fowl 
to show any signs of sickness, although the waste material from the rabbits’ 
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cages has still been thrown out to the fowls. It might be argued that the 
fowls have acquired immunity ; but this does not hold good, since every few 
weeks several fresh fowls from different localities have been introduced. 

My object in bringing these observations under notice is to point out 
that, providing these urgent measures had not been taken in time to 
segregate the Bick birds, numbers of the remaining ones would certainly 
have become infected, and the disease w r ould have undoubtedly assumed an 
epidemic form, and possibly have been attended with heavy losses. 

In view of these facts I would advise all poultry farmers, and especially 
those who breed fowls for fancy and show purposes, to at once isolate all 
birds that show signs of sickness, no matter what the nature of the disease 
may be. 

Cage Birds accidentally infected with Chicken-Cholera Germs. 

Three canaries and two coloured Croydon finches, which were kept in an 
aviary, died of chicken-cholera on different dates during the months of 
February, March, and June, 1806. 

The sand used in this large cage was obtained direct from a poultry-yard 
where several fowls had been kept suffering from chicken-cholera. The 
progress of the disease in this instance w f as speedily arrested by using the 
sand from the same yard after being thoroughly baked or sterilised (thus 
destroying the vitality of any micro-organisms which might be present in the 
sand before placing it in the cage. 

This paragraph should be of immense interest to all breeders of canaries 
and other fancy cage birds. 

Notes on Native Birds found Dead in and around the Dilltopfa 

Paddocks. 

During the investigations at Dilltoppa, although I was unable to trap any 
wild birds for experimental purposes, I occasionally had an opportunity of 
examining dead birds that were found in and around the experimental 
paddocks. 

No sooner had the camp been established than the crows and hawks com- 
menced building their nests in the coolabah and yapunyah trees along the 
banks of the creek close by. 

The food of these carnivorous and carrion birds for several weeks mainly 
consisted of rabbits that had died of chicken-cholera. 


The bodies of only twelve birds of different species were found, viz.: — 


Date. 

Description of Dint. 

Where found. 

Result of Examination. 

1896. 

19 Sept. 

1 woodpecker 

Enclosure A 

Negative. 

2 Oct. 

1 quail ... 

„ c 

Positive. 

2 „ 

1 top-knot pigeon 

C 

»> 

2 „ 

1 hawk 

.. 0 

*• 

2 „ 

I wagtail 

„ C 

i 

i ” 

13 „ 

] crow 

A 

Negative. 

21 ,, 

1 spoonbill 

A 

Outside Enclosure A 

i 

! >> 

22 „ 

1 crow 

1 

1 Positive. 

22 „ 

I crow 

„ A .. 

4 Nov: 

1 parrot 

„ c .. 

1 *» 

17 „ 

1 top-knot pigeon 

c .. 


20 „ 

1 hawk 

.. B .. 

i 

. Negative. 
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From these observations it may be gathered that carrion birds, such as 
hawks and crows, although continually feeding on rabbits that have died of 
virulent chicken- cholera, are only very slightly susceptible to the disease. 

Chicken- cholera is a disease which readily assumes an epidemic form 
among poultry or other domesticated birds which are restricted to a limited 
enclosure, portions of which may be protected from the sun’s rays. The 
first birds that are attacked suffer from acute diarrhoea. The excrement, con- 
taining the active microbes, is dropped about by the infected birds all over 
the enclosure, consequently the remaining healthy birds readily contract the 
disease by picking up grit and food which is contaminated by this excreta ; 
but as the conditions under which wild birds live are so entirely different in 
every respect, the probability of the disease assuming an epidemic form is 
reduced to a minimum, the principal reason being, as has been demonstrated 
by carefully-conducted experiments, due to the germicidal action of the sun’s 
rays. 

It is conceivable that the birds in the foregoing table contracted the 
disease in the following manner: — 

The pigeons, parrot, and quail, being grain-eating birds, picked up and ate 
some of the infected pollard. 

The wagtail, being an insectivorous bird, evidently became infected by 
feeding on flies that bad settled on the dead rabbits; while the hawk and crows 
must have contracted the disease through feeding on rabbits dead of chicken- 
cholera. 

Native Dogs, Crows, and Hawks. 

The investigations at the Dill top pa camp and enclosures were greatly 
handicapped at the commencement by the constant visits of native dogs in 
the night-time, and even during the daytime. 

It was impossible to ascertain exactly the number of rabbits that died 
during the carrying out of the large experiment in Enclosure C, for no sooner 
did a rabbit die during the night than it was immediately seized and eaten 
by the native dogs, and if during the daytime it was torn to pieces and eaten 
by the crows and hawks. 

To give some idea of the prevalence of the dingoes, hawks, and crows, I 
may mention that during the period the experiments were being conducted, 
when some hundreds of rabbits died in the large Enclosure C, the bodies of 
only five rabbits were found intact ; but in these particular cases it was found, 
on P.M. examination, that death had taken place just prior to their bodies 
being discovered. 

Every morning, before sunrise, the crows could be seen hovering over the 
various enclosures in dozens — in fact, I may say at times there were 
hundreds — waiting, perchance, for some rabbit to die. 

Of the rabbits that were destroyed by birds, it was always possible to find 
the skull and feet, consequently it was always possible to make a micros- 
copical examination of the blood-vessels found in these parts, and with few 
exceptions cultivations could be made on agar-agar, &e., in order to deter- 
mine the presence or otherwise of bacteria. 

AVitb rabbits destroyed by native dogs, however, it was quite different, for 
they rarely left anything behind beyond an occasional portion of a foot. 

At times it became somew hat difficult to keep up the supply of healthy 
rabbits for control purposes at the camp, consequently a considerable amount 
of trapping outside the enclosure bad to be resorted to. A number of wire 
cages about 4x4x4 feet were placed around the various warrens, with a wire 
funnel bolt leading from the burrow to each cage, and the remaining outlets 
from the warrens stopped with logs and branches of trees. 
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The trap cages were erected in the evening, but on examining them the 
following morning wo frequently found that the dingoes had torn open the 
wire netting with their teeth and extracted the rabbits. On one occasion six 
out of the seven traps were destroyed in this manner in one evening. 

The bound ary- rider employed in trapping rabbits for me at Kooliatta 
frequently bad similar experiences. 

In view of the continued depradation of the dingoes it was deemed advisable 
to employ some method of destroying them, consequently strychnine was 
produced and poison baits laid on what were considered the most suitable 
spots. The laying of the poison baits was not attended with very satisfactory 
results, for, although fresh (poisoned) baits were laid daily, very few of them 
were taken, and only three dead dogs were found in as many months ; 
evidently they preferred to eat rabbits that had died from chicken-cholera 
(which disease would cause them no inconvenience whatever) rather than the 
poisoned beef or mutton. 

Dingoes jumping Fences . — During the wot weather at Dilltoppa it was an 
extremely easy matter to track dingoes from one paddock to another over 
the various fences. On one occasion I followed the track of a native dog 
that had jumped the rabbit fences around the enclosures five times in the 
space of* 1 mile. On another occasion I saw a dingo eating a full-grown 
rabbit that had just recently been killed near the inner side of the fence of 
Enclosure B. On its becoming aware of my presence it immediately jumped 
the fence and ran across the rext paddock, and after tdearing another fence 
finally disappeared into some thick scrub. 


SECTION Y. 

Experiments showing the effect of direct Sunlight and Desiccation 
on the Bacteria of Chicken-Cholera. 

In order to determine the length of time the chicken-cholera germs, when 
mixed with pollard, will retain their virulent properties when exposed to the 
direct rays of the sun, and how long they will withstand desiccation, the 
following experiments were carried out: — 

(.4.) A portion of the liver of a rabbit dead of virulent chicken- cholera 
was mashed up with a little water and about I pint of pollard. The mixture, 
which was of the consistency of dough, was cut up in small pellets ^ inch 
square. These pellets were exposed in lots of three to direct sunlight for 
periods of from one to six hours, and afterwards given as food to a definite 
number of rabbits, each having only one pellet. 


Table showing the result of this experiment : — 


Experiment. 

Exposure to Sunlight. 

Number of Rabbits fed. 

Deaths due to Chicken- 
cholera. 

(a) 

1 hour 

3 

2 

(6) 

2 hours 

3 

1 

<«) 

3 „ 

3 


W) 

4 ,, 

3 


(«> 

3 

3 


(/) ••• 

6 

3 


Total 


18 

3 
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(. B .) In this experiment the pellets of pollard were infected with a virulent 
broth-culture of chicken-cholera. 

Table showing the result of this experiment : — 


Experiment. 

Exposure to Sunlight. 

Number of Rabbits fed. 

Death due to Chicken- 
cholera. 

(a) 

1 hour 

3 

1 

(&> 

2 hours 

3 


« 

3 ,, 

3 



(d) 

4 

3 


« 

^ >> 

3 



(/) 

6 „ I 

■ 

3 


Total 



1 

18 

1 


(O.) Experiment showing the effect of desiccation on pellets of pollard 
infected with the same material as used in experiment A , namely, the liver 
of an infected rabbit. 


Table showing the result of this experiment: — 


Experiment. 

Effect of Desiccation for— 

Number of Rabbits fed. 

Deaths due to Chicken- 
cholera. 

(a) 

1 day 

3 

2 

(b) 

2 days 

* 3 

3 

(«) 

3 ,, ... ... 

3 

3 

(d) 

4 ,, ... ... 

3 



w 

5 ,, 

3 


(/) 

6 ,, 

3 


Total 


18 

8 


(Z>.) In this experiment the same process'was repeated, with the excep- 
tion that the pellets of pollard were infected with a virulent broth-culture. 

Table showing the result of the experiment : — 


Experiment 

Effect of Desiccation for— 

Number of Rabbits fed. 

Deaths due to Chicken - 
cholera. 

(a) 

1 day 

3 

3 

(b) 

2 days 

3 

1 

(e) 

3 „ ... ... 

3 

1 

(d) 

4 „ 

3 


(«) 

5 „ ... 

3 


(/) ... 

6 ,, ... 

3 


Total 

1 

18 

5 
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j Remarks . — All the above experiments were controlled by feeding three 
rabbits with one pellet each of the same pollard before exposure, with the 
result that they all died of chicken-cliolera. 

The minimum and maximum shade temperatures during the experiments 
were 74 degrees Fahr. and 103 degrees Fahr. respectively. 

From these experiments it will be seen that pellets of pollard infected with 
chicken- cholera microbes are rendered completely sterile or innocuous after 
three (3) hours’ exposure to the direct rays of the sun, and also after four 
(4) days’ desiccation in the shade. 

Experiments with Old and Attenuated Cultures op Bacteria of 

Chicken-Cholera. 

It is a well-known fact to bacteriologists that certain species of pathogenic 
bacteria, if cultivated continually through successive generations on artilicial 
nutrient media without being passed through some susceptible animal, will 
eventually become inert or attenuated. The degree of attenuation, of course, 
depends on the length of time the organisms have been artificially cultivated, 
and also to some extent upon the age of the animal experimented upon — 
/.e., a culture may be so attenuated that even a large dose will not kill an 
adult, while a mere trace is sufficient to produce a fatal effect in a young 
animal ofthe same species. The same attenuated micro-organism may acquire 
virulent properties, and its virulence be increased by being passed through a 
number of young animals without the intervention of artificial culture media. 

On 23rd June, 1895, I prepared a number of broth-cultures from a rabbit 
that died in fourteen hours after being fed with a virulent culture of chicken- 
cholera derived direct from a Muscovy duck dead of this disease. These 
broth-cultures, after twenty-four hours’ incubation at 40 C., were run into 
small sterilised pipettes and hermetically sealed at both ends. I also 
inoculated a number of other broth-cuitures, which were carried through 
twenty successive generations (sub-cultures being made every three weeks) 
for fourteen months without being passed through any susceptible animal. 

On 6th September, 1896, six rabbits (three parts grown) were selected for 
the purpose of testing the respective properties of the broth-culture of 
chicken-cholera: (A) which had been hermetically sealed for fourteen 
months; and the culture (B) derived from the same source, which lias been 
cultivated through twenty successive generations extending over sixty weeks. 

(1.) Experiment with old cultures (A) hermetically sealed in pipettes : 
One rabbit inoculated ; two rabbits fed, and placed in the same cage with 
the former. Result: All became very sick and drowsy within sixteen hours. 
The inoculated one died wuthin nineteen hours, and one of the fed ones died 
in twenty-two hours. P.M. : Positive (in both cases). The other fed one 
gradually recovered, and at the present time is mother of six young ones. 

(2.) Experiment with old cultures (B) cultivated through twenty genera- 
tions artificially. One rabbit inoculated; tw r o rabbits fed. Result: None 
of the three showed signs of sickness during the four succeeding weeks they 
w r ere kept under observation. 

The results of these experiments are exceedingly interesting and invalu- 
able, for, should the Government deem it advisable that this method of 
rabbit destruction be carried out by stockowners themselves, it will bo abso- 
lutely necessary that the virulent cultures on agar-agar for inoculating the 
bottles of broth be obtained direct from the Bacteriological Laboratory of 
this Institute, where the disease can be kept up to the very highest degree 
of virulence, and where culture tubes can be inoculated direct from an 
animal that has died from the disease of short duration. 

D 
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The experiments also prove that cultivations of only one remove from an 
animal will not become attenuated or Iobo any of their virulent Qualities if 
utilised within a reasonable time from the day they are posted from the 
Laboratory. 


Further Experiments wrrn Old and Attenuated Culture of Chicken- 

Cholera, CULTIVATED ARTIFICIALLY THROUGH SUCCESSIVE GENERA- 
TIONS in Brotii and on Agar-Agar stnce August, 1891, without 

REING PASSED THROUGH ANY SUSCEPTIBLE ANIMALS. 

20th June, 1895. — One rabbit (A) inoculated with broth-culture; one 
rabbit (B) fed with broth-culture ; one mouse (C) inoculated with broth- 
culture. Result: All three remained alive. 

5th July. — One rabbit (D) inoculated with broth-culture ; one rabbit (E) 
fed with broth-culture. Result : Neither of these showed signs of sickness. 

16th July. — One rabbit (F) inoculated with broth-culture; one rabbit 
fG) fed with broth-culture and placed with two healthy rabbits. Result: 
All remained alive. 

1st November. — One rabbit (young) (H) inoculated with broth-culture. 
Result: Died in sixty hours. P.M.: Positive. 

4th November. — One rabbit (T) fed with heart of rabbit II. Result : 
Died in twenty hours. P.M. : Positive. 

One rabbit (J) fed with liver of rabbit II. Result : Died in twenty hours. 
P.M. : Positive. 

One guinea-pig (K) fed with liver of rabbit II. Result : Remained alive. 
Two rabbits (L, M) placed in same hutch with I, J. Result : L remained 
alive ; M died in fifty hours. P.M. : Positive. 

5th November. — One guinea-pig (N) fed with liver of rabbit I. Result : 
Remained alive. 

6th November. — Three rabbits (0, P, Q) fed with dung of rabbit M. 
Result : All remained alive. 

15th November. — Four rabbits (R, S, T, XT) fed with broth-culture. 
Result : R died within four and a half days. P.M. : Positive : S, T, IT, 
remained alive. 

Two pigeons (V, W) fed with broth-culture. Result : Both remained 
alive. 

One fowl (X) fed with broth-culture. Result : Remained alive. 

20th November. — One rabbit (Y) fed with liver of rabbit R. Result: 
Died in twenty-two hours. P.M.: Positive. 

Two rabbits (Z, a) placed in same hutch with Y. Result : Z died in forty 
hours. P.M. : Positive ; a remained alive. 

One rabbit (b) (adult) with four young ones fed with liver of R. Result: 
Died in thirty hours. P.M. : Positive; no diarrhoea. The young ones 
remained alive. 

22nd November. — One fowl (c) fed with liver of b. Result : Remained 
alive. 

One pigeon (d) fed w ith liver of b. Result : Remained alive. 

Two rats (e, f) fed with liver o£ b. Result : Both remained alive. 
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SECTION VI. 

(a) List of Plants Eaten and Destroyed by Rabbits in South-west 

Queensland. 

Mr. J. F. Bailey, of the Colonial Botanist’s Department, who accompanied 
me during my second trip through the Bulloo district, has been kind enough 
to furnish me with the names of the various plants that are eaten, and in 
some instances totally destroyed, by the rabbits in this South-west district : — 


Technical Term. 

Local Name. 

Eaten and Destroyed. 

Koeliia villosa 

Cotton-hush 

Whole plant. 

Eremophila bignoniajflora 

Quirramurrah 

Bark and leave 

,, Mitchelli ... 

Sandalwood 

Bark. 

„ maculata 

Native fuchsia 


,, longi folia ... 


n 

,, polyclada 



Rhagodia spinescens ... 


> » 

,, paraboliea 

Dodoncca attenuata ... 

.Jasminum lineare 


ii 

Acacia ancura 

Mulgu ... 

Bark and leaves 

,, Balicina... 

}! »» 

Whole plant. 

Chenopodium auricomum 

Blue-bush 

Muhlenbeckia Cunninghauiii 

Lignum 

Whole plant and loots. 

Atriplex nunimularia ... 

Old Man Salt-bush 

Cassia Eremophila 


Bark. 

,, phyllodinea 

Hakea leueoptera 

Needle-busli 

>» 

tantalum lanceolatum 



,, angustifolium 

Eucalyptus ochrophloia 


Bark and leaves. 

Yapunyah 

,, liemiphloia 

( Ui n- top box 

M li 

,, microtheca 

Coolabah ... 

»i y> 

,, rostrata 

Water-gum ... 

91 


In addition to the above list of plants all the different grasses and varieties 
of herbage, which were not growing at the time of our visit on account of 
the dry weather, are also freely eaten by the rabbits. 

After spending several months on the Bulloo Kiver ono feels almost 
inclined to abbreviate the above list, and say that rabbits with few excep- 
tions eat every kind of vegetation that grows in these districts. As far as I 
am able to ascertain by direct observations the gidyea and beefwood appear 
to be the only trees that rabbits leave untouched, even during times of 
drought. 

(0 Observations on Parasites affecting Rabbits living under 
Natural Conditions in the Bulloo District. 

In making post-mortem examinations of rabbits that bad died from chicken- 
cholera at Dilltoppa, and those that I caught in other places, I was careful 
to take notes as to the presence or otherwise of the various internal and 
external parasites affecting rabbits. 

The only parasites which I discovered were as follows 
The small bladder- worm ( Oyslicercus pysifermis). 

Liver Coccidia ( Coccidium oviforme ). 

Scrub mite (Sarcoptes minor) > 

Scrub tick (Ixodes recinns ). 
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Small Bladder-ivorm. — As the name implies, it is a small watery bladder 
or cyBt about the size of a pea, and found attached to the outer surface of 
the intestines, stomach, and liver. Sometimes as many as ten or twelve are 
found in clusters resembling a small bunch of grapes, and on one occasion 
thirteen were found in one cluster, while in twenty-nine other cases they 
w r ere either singly or in small clusters of threes and fours on various parts of 
the omentum. 

This familiar form of parasite ia found to be very common in other parts 
of the Australian Colonies and New Zealand ; also in the domesticated and 
wild rabbits of various parts of Europe. In reality this little bladder-worm 
is the larval or cystic stage of the Tania serrata , a tapeworm commonly 
found in the intestines of both wild and domesticated dogs. 

The dog becomes infected with Tania serrata in eating the viscera of 
rabbits and hares containing these Cycticerci. 

Liver Coccidia.— Out of between 600 and 700 rabbits that I examined 
during my two trips in the South-western districts, I only found three with 
their livers affected with the parasite. In one liver the coccidial bodies 
were in an active stage of development ; while in the other two, the con- 
nective tissue was so dense around the nodule that the encapsuled coccidial 
bodies appeared to be in a degenerative stage. 

Scrub Mite. — This microscopic form of acarina is only occasionally found 
on rabbits in Australia, but is very common among rabbits in Europe. 

It rarely causes any cutaneous lesions unless the animal is extremely 
sensitive to the slight irritation produced. In some cases, however, it pro- 
duces acute pruritus or intense hitching, which compels the rabbits to rub 
against trees, &c., and to scratch themselves with their hind feet. Under 
such conditions the hair falls off from the affected parts, and grayish-white 
crusts appear. These crusts become very thick and adherent, and when 
removed the skin is red and bleeding. Immediately under the crusts the 
Sarcopics are found. 

It is believed that under certain conditions this disease is extremely con- 
tagious, and may assume an epidemic form, and be attended with fatal 
results ; in fact (according to the Rabbit Commission’s Report of 1S89), it 
was proposed to introduce it into Australia for the purpose of destroying the 
rabbits. 

I only met with this particular parasite in two rabbits. 

JScrub Tick. — These were found on the ears of three rabbits without 
apparently causing them any inconvenience. 

(c) Eabbits travelling north. 

The tendency of rabbits to always travel in a northerly direction is, I 
believe, an acquired instinct. 

When the rabbits, some time after their introduction into Victoria, 
increased in Buch numbers that it was necessary for them to push out into 
the country in search of fresh pastures, in order to prevent them becoming 
decimated by starvation, they found that the country to the north, where the 
natural food was more plentiful and luxurious, proved to be more congenial 
to their requirements. 

Since that time this acquired instinct has developed to such a high degree 
of perfection that it might almost be termed hereditary. 

In travelling over many infested districts of Queensland and New South 
Wales, one cannot help noticing how conspicuous the rabbit pads or tracks 
are on the south side of an east and west fence, although rabbits may be 
equally numerous on both sides. 
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I have seen this tendency of the rabbit to go north illustrated very con- 
spicuously on some of the rabbit fences in the following ways : — 

(a.) In riding along the south side of an east or west fence, and meeting 
a rabbit (either young or old), it will not run away south into the 
bush, but, continuing to run along the fence, endeavouring at 
intervals of every few minutes to get through, or expecting to find 
a hole in the wire netting, or the fence to turn at right angles in 
a northerly direction. Should the fence turn northerly, as it does 
in some parts of the flooded country on Bulloo Downs, the rabbit 
will not continue its course along the fence, but immediately turn 
in a north-easterly or north-westerly direction, as the case may be. 

(&.) How different if a rabbit is met with while riding along the north 
side of an east and west fence. It will run along the fence for a 
short distance only, and then suddenly turn due north and dis- 
appear into the bush. 

( c .) In the beginning of September I accompanied Mr. A. C. 
MacDonald, of Bulloo Downs, and Mr. Mitchell, of Pitteroo, along 
the flood- water fence from Tantangella to Booka Booka. When 
near the latter place we found a hole burrowed from the south side 
right down beside a post, and under the fence (which was sunk in 
the sand to a depth of fully 12 inches), and up the other side. The 
most striking feature about it was that all the footprints and tracks 
clearly proved that hundreds of rabbits had gone through from the 
south side, and apparently not one had come through from the 
north side. 

(J.) In the case of the ear-marked rabbits that had climbed over the 
fences of the Dilltoppa paddocks, and were trapped some 2 miles 
away in another enclosure, one would feel inclined to imagine that, 
as they were brought from Koopa, some 30 miles away, there would 
be a tendency for these rabbits to make back home again ; but this 
was not so. Koopa sandhill is situated nearly due south from Dill- 
toppa, while the ear-marked rabbits, although introduced in the 
south end of the onclosuro, were (those that climbed the fences) 
always trapped, in every instance, due north from where they had 
been introduced. 

(e.) In one particular instance on the Bulloo Downs fence I noticed 
that the wire netting had been broken, leaving a hole about 3 
inches square, where some hundreds of rabbits had passed through 
from the south to the north side, although the vegetation and sur- 
roundings were equally as good on one side as on the other. 

(/.) All along the various fences on sandy country there is ample 
evidence of the rabbits attempting to burrow underneath ; but, 
with few exceptions, these burrows are invariably on the south 
side. 


(d) Miscellaneous Notes on Rabbits. 

As I had an opportunity of breeding our Australian rabbits and watching 
their habits, &e., for the past five years, it may not be out of place if in the 
present report I record some of the observations I have notea on their life- 
history, knowing full well, as I do, the extraordinarily vague idea some 
people possess concerning the habits of these rodents. 

Because rabbits, whose ancestors were imported from England, have 
become acclimatised in Australia, many people believe that the does have 
many more young ones at a birth, also that they arrive at the age of puberty 
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much earlier than rabbits living in the more temperate climate of Northern 
Europe ; hence their extraordinary multiplication in these colonies. 

This is merely a conjecture by persons totally unacquainted with the 
nature and habits of rabbits. 

One would naturally suppose that in order to acquire definite reliable 
information concerning rabbits the very best people to apply to for such 
information would be inspectors, overseers, boundary-riders, and rabbit- 
trappers on the various rabbit fences. From personal experience I must 
certainly say that this class of people, either from lack of energy or from 
the constant monotonous lives which they lead, the unvaried natural sur- 
roundings, and the few persons they are acquainted with to exchange ideas, 
are most unobservant ; consequently are not able to impart very much 
information concerning the nature and habits of rabbits, or anything worthy 
of note bearing on the rabbit question. 

It has frequently been asserted that rabbits have as many as ten and 
twelve young onos at a litter. From my observations this is altogether 
erroneous. 

Whenever opportunity afforded in making 'post-mortems at Dilltoppa and 
elsewhere, I always kept a record of the number of foetal rabbits contained 
in the uterus of all pregnant does. 

At the Stock Institute in Brisbane I have bred upwards of thirty litters, 
and made post-mortems on a number of experimental does. These joint 
records form invaluable data as to the number of young ones a fully devel- 
oped female will give birth to. 

The results of these observations are recorded as follows : — 


Number of Does. 


Number at irth. 


Total Number of 
Young Rabbit#. 

1 

... 


7 

... 

7 

13 



6 


78 

19 

• . • 

• • • 

5 


95 

32 

... 

t • i 

4 


128 

11 


# , 

3 


33 

6 

. , 


2 


12 

3 

83 



!!! i !!! 

8 


3 

336 


It will be seen in the foregoing table that out of eighty-five doe rabbits 
only one bad seven at a litter, while GO per cent. — namely, thirty-two and 
nineteen — bad only four and five each respectively at a litter. 

The period of gestation— i.e,, the time that a doe rabbit carries her young 
— is twenty-eight days. 

The young are born without any hair, and their eyes are not opened until 
the ninth day. If the mother is in good condition and has plenty of milk, 
the young ones will commence to leave their nest and run abont on the 
twelfth day, and on the fourteenth day feed on green food, potatoes, <fec., 
and on the twentieth day they are old enough and perfectly capable of 
taking care of themselves. Here I may mention the fact that young rabbits 
from three to six weeks old can get through l £-inch mesh in a comparatively 
easy manner. 

I have frequently heard it stated that rabbits commence to breed when 
they are six weeks old ; this, however, is not the case. I have never known 
rabbits, under any condition whatever, to commence breeding until they are 
sixteen weeks old ; even then their first litter rarely consists of more than 
three or four young ones. 

Under the most favourable conditions a rabbit will not have more than 
six litters within the twelve months, aggregating in all approximately about 
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thirty young ones. Assuming, therefore, that 50 per cent, of all litters are 
females, and that they do not commence breeding until they are four months 
old, and then only every two months, each fully developed female rabbit is 
capable of being the producer of 190 young ones in twelve months. 

Babbits Swimming. 

It may not be generally known that the rabbits in this district are really 
excellent swimmers, more particularly during the wet season, when the 
Bulloo River waters spread over the country for several miles. Mr. Mac- 
donald informed me that during the wet season on the Bulloo, numbers of 
rabbits are destroyed by the station blacks and their dogs on the islaud 
sandhills in the flooded country, but during some of the hunting trips 
numbers of rabbits escape by taking to the water and swimming across to 
some adjacent island. I have on several occasions when hunting rabbits out 
of the lignum swamps along the banks of a waterhole seen them when 
pressed take to the water, and swim across to the other side. 

00 Notes on the Colour of Rabbits. 

In the Bulloo district I met with rabbits of various colours, viz. : — Gray, 
gray and white, sandy, sandy and gray, white, black, and black and white. 
The prevailing colour is gray, with a tendency in a number of instances to 
become sandy, while in Home parts, where the sand is deep-red, numbers of 
rabbits may be seen with a fur of a decided reddish-sandy colour, which 
bears a striking resemblance to the colour of the surrounding sandhills on 
which they live and burrow. Here we have undoubtedly a characteristic 
example of protective mimicry, which must materially assist these animals 
in escaping undetected from their natural enemies (such as dingoes, hawks, 
and crows) . 

It is more than probable that in the course of time all tho rabbits, if left 
undisturbed on these sandhills, would be possessed of coats harmonising in 
colour with the general effect of their surroundings. Occasionally black 
rabbits may be met with, but usually not more than one or two are found on 
one sandhill ; moreover, those that I have trapped or shot have invariably 
been old bucks. So conspicuous is this colour in these districts that there 
is a possibility of their becoming extinct nt a very early date. The other 
scarcer-coloured rabbits are the gray and white, and black and white. Of 
the latter, I only met with one ease. 

(/) Notes on Rabbits barkiug Trees. 

A peculiar habit of the rabbit on some sandhills is to gnaw the bark from 
one particular species of tree, and leave other edible species in the same 
locality untouched. 

During my stay at Koopa and Kooliatta I found one large sandhill, situ- 
ated about half a mile from the river on a large blue-bush plain, where all 
tho small species of plants, such as salt-bush, cotton-bush, grasses, &c., had 
been entirely eaten out by the rabbits. The remaining vegetation consisted 
principally of mulga, cassia, quirra-murra, hop-bush, needle-bush, and sandal- 
wood — all more or less equally distributed over the sandhill. At the south 
end nearly every needle-bush was barked to a height of 3 feet from tho 
ground, while the other species of trees were not touched. At the north- 
east end all tho hop-bush aud cassia were barked to a height in some 
instances to nearly G feet, while the other bushes were left untouched. In 
another part the mulga was almost all destroyed through being ringbarked by 
the rabbits, to the exclusion of all other trees. 
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The Fodder-value of Saltbush. 


F. B. GUTHRIE. 


The value o£ saltbush as a fodder is too well known to require special 
reference at this time of day. 

The main object of the following analyses was to compare the feeding- 
value of the plant in its native state in different parts of the Colony, with 
one another, and with the plant grown as a cultivated crop. For this 
purpose Mr. George Yalder kindly supplied me with a sample of Atriplex 
nummularia (old man saltbush), grown by him at Wagga. 

This is compared in the following table with a specimen of the same plant 
(uncultivated) from Bourke. 

All the plants referred to were named by my friend Mr. J. H. Maiden, 
Director of the Botanic Gardens. Unfortunately, the identification was not, 
in all cases, possible, owing to the absence of fruiting specimens. Of the 
first pair, however, there was no doubt. 



A. nummularia. 

A. nummularia. 


Grown at Wagga. 
(Under cultivation.) 

From Bourke. 


(Uncultivated.) 

Moisture ... 

75*11 

56-73 

Oil 

*56 

•67 

Digestible fibre 

8*21 

11*59 

Woody fibre 

3*29 

3 '93 

Soluble albumenoids 

•50 

1*76 

Insoluble albumenoids 

2-56 

3*54 

Soluble ash 

5*77 

1414 

Insoluble ash 

•15 

2*04 

Chlorophyll, amides, and other extract- 
ives (by difference) ... 

3*85 

5-60 


100* 

iiT 

Total nitrogen ... 

*74 

1-20 

Amide nitrogen 

•25 

•86 

Percentage of common salt in ash 

86*6 

56*6 


The great difference in the percentage of moisture is due to the fact that 
the Wagga specimens had not so far to travel, and were more carefully 
packed. 
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In order to obtain a fair comparison, the above table is calculated to dry 
substance, as follows : — 


Compabison of cultivated and uncultivated specimens of Atriplex 
nummularia — Calculated to dry substance : — 


Oil 




A. nummularia. 
Grown at Wa^ga. 
(Under cultivation.) 

225 

A. nummularia. 
From Bourke. 
(Uncultivated.) 

1-54 

Digestible fibre 




3298 

26*78 

Woody fibre 




13*21 

9*08 

Soluble albumenoids 




2-01 

4 06 

Insoluble albumenoids 




10-28 

8 19 

Soluble ash 




23 11 

32-68 

Insoluble ash 




•60 

4-71 

Chlorophyll, amides, and other extractives 
(by difference) ... 

15-56 

12-96 

Total Nitrogen 




100- 

2-97 

10O* 

2-76 

Amide ,, 




1 *01 

•60 


The most striking differences here are the larger proportion of oil and 
digestible fibre in the cultivated specimen, and the lower proportion of ash. 
Particularly remarkable is the diminution of common salt in the cultivated 
sample. 

The nitrogen compounds are more abundant in the Wagga sample, but an 
exceptionally large proportion is present as insoluble albumenoids. 

Nearly 95 per cent, of the ash in the Wagga sample is soluble in water 
against 85 per cent, in the Bourke sample. 

The following table shows the comparative composition of samples of 
saltbush from Bourke and Hay respectively : — 

The names and locality of the specimens are as follows : — 

A. A triple x nummularia , from Bourke. 

B. Rhayodia parabolica , ,, 

C. Atriplex halimoidet* (mixed with another species of Atriplex), from Bourke. 

D. Rhayodia Billiarditri (probably), from Hay. 

E. Atriplex anyulata , from Hay. 

F. Unidentified, from Hay. 


Analyses of Saltbush from Bourke and Hav, calculated to dry substance. 



A. 

B. 

C. 

D. 

E. 

F. 

Oil 

1-54 

2*06 

210 

1*88 

3-27 

1-83 

Digestible fibre 

26*78 

22-17 

23 06 

18*91 

10*20 

26-99 

Woody fibre 

9*08 

18*68 

13-45 

11*01 

21*87 

12-27 

Soluble albumenoids 

4*06 

356 

2-92 

546 

3*04 

3 86 

Insoluble albumenoids . . . 

819 

6*93 

3-56 

8*53 

291 

5-97 

Soluble ash 

32*68 

24*68 

26-78 

30*64 

2915 

28-75 

Insoluble ash 4 *71 

Chlorophyll, amides, and other 

5*81 

3-83 

3*90 

19*49 

4-84 

extractives (by difference) 12*96 

1611 

24-30 

19-67 

1007 

15-49 


— 

— — ■ 



-■ • — 

— 



100- 

100- 

100- 

100* 

100- 

100* 

Total Nitrogen 

2-76 

2-60 

2-48 

3-66 

1-84 

1*95 

Amide ,, 

Percentage of common salt 
in ash 

*80 

•92 

1*44 

1-42 

•89 

•58 

56*6 

44*7 

59-5 

44-3 

49-9 

59-7 


The amount of water in the different samples examined was, as has been said, 
extremely irregular, some of the samples having become very dry in transit. 
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The percentages of water were as follows : — 

A 56-73 D . 63*41 

B 41*86 £ 38*64 

0 40*48 F 50*88 

The percentage of water in fresh saltbush is as high as 75 or over (sec 
Wagga specimen). 

It will, therefore, be seen that some of the above had lost a considerable 
proportion of their water, especially the smaller-leaved varieties. 

It is noteworthy that the samples containing the largest proportions of 
water are the highest in nitrogen and albumenoids. 

The amounts of soluble to insoluble albumenoids are in the proportion 
of 1 to 1^ or 2 except in the case of A . angulaia from Hay, in which they 
are about equal. 

This specimen is exceptional in other ways, notably in the large percentage 
of ash and the high proportion of ash insoluble in water, nearly half the total 
amount being insoluble in water in this sample, whereas in the other cases 
about one-eighth only of the total amount of ash is insoluble. 

The above method of stating the results of analysis hnB the advantage of 
showing the proportion of the different constituents which are soluble or not 
and the amount of digestible fibre. 

Unfortunately I am not able to lay my hand on many analyses of other 
fodders stated in the same way. The following analysis of a sample of hay 
from English meadow grass made in the laboratory of the Eoyal Agricultural 
Society of England and of a sample of Paspalum dilaiaium hay, which is known 
locally as an excellent fodder, will serve to show the essential differences 
between the grasses and the saltbushes. These are also calculated to dry 
substance. 

Hay from English Hay from Pctpalmn 
meadow grass dilatatmn. 

( Addymcm). 


Digestible fibre 33*35 33 40 

Woody fibre 26*05 31*35 

Soluble albumenoids 1*14 1*54 

Insoluble albumenoids 0*17 0 98 

Soluble ash 2 55 4*83 

Insoluble ash 5*42 2 *20 

Chlorophyll, amides, (by difference) 21*72 16*52 

100 * 100 * 

Total nitrogen 1*79 2 07 

Amide nitrogen *14 1*13 


The striking difference between the saltbushes and the two fodders here 
compared is the very high percentage of saline matter (ash) in the salt- 
bushes ; they are correspondingly lower in fibre, and the amount of digest- 
ible ingredients is much higher. Their value as a fodder is therefore 
considerably higher. 

■Although this way of tabulating the results of analysis of fodder is in my 
opinion preferable to the shorter method usually adopted, it will nevertheless 
be advisable to express the results in the ordinary way in order to compare 
the composition of these saltbushes with the more ordinary fodder-plants, 
as it is difficult to get a sufficient number of results stated in the above form, 
whereas the analyses of fodders usually published (giving only the amounts 
of albumenoids, carbohydrates, fibre, and ash) are numerous and easily 
accessible. 
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For the sake of brevity only the mean of the analyses of the Bourke and 
Hay saltbushes will be given, and to avoid the discrepancies occasioned by 
the different degree of freshness of the samples, I have calculated all out 
on the basis of 75 per cent, water, which fairly represents the composition 
of fresh saltbush. 



Average of 3 samples Average of 3 samples 

Sample 


from Jiourke. 

from Hay. 

from Wag 

Water 

75 00 

75 00 

75*00 

Oil... 

*47 

*61 

•56 

Albumenoids (N x 6*25) ... 

2*37 

2*52 

3*07 

Carbohydrates 

10 55 

7*78 

12*13 

Woody fibre 

3*52 

3 9S 

3*30 

Ash 

8 09 

10 11 

5*94 


100* 

100* 

lOO- 

Percentage of common salt in 

ash 53*06 

51*03 

SG *06 


The following gives for comparison the composition of some ordinary 
green fodders taken from the “ Farmers’ and Fruit-growers’ Guide/’ 
page 110 : — 

Timothy 

Maize - Fodder. Sorghum. Lucerne. Grass. 

Water 79 3 79 4 718 616 

Oil *5 *5 10 12 

Albumenoids 1*8 1*3 4*8 3*1 

Carbohydrates 12*2 11-6 12*3 202 

Woody fibre 5*0 6 1 7 *4 11*8 

Ash 1*2 11 2*7 21 

A comparison of the above shows that the saltbushes take a high place 
amongst green fodders, the amounts of carbohydrates and albumenoids being 
high, and the woody fibre relatively low. 

The high content of mineral matters, especially of common salt, is of course 
characteristic. 

In discussing their merits as fodder, it must not be forgotten that they 
possess natural advantages over the ordinary cultivated crop or pasture 
grasses. They flourish on land which will not support other nourishing 
plants ; they resist drought to an exceptional degree ; are indigenous and 
require no cultivation ; are relished by Btock, and are exceedingly prolific and 
easily propagated. 

It would appear, however, in spite of the universal recognition of these 
facts by stock-owners, that there is some danger of these plants becoming less 
abundant than formerly, through overstocking and other causes. I have 
repeatedly heard stock-owners and visitors in the west during the recent 
severe drought lameufc this fact. 

It seemod, therefore, that this is the proper time to call attention once 
more to the high nutritive value of these plants in the way I have done, by 
careful analysis and comparison with other fodder-crops. 

In California they have imported a number of species from Australia for 
the purpose of experimenting wdth it on the alkaline soils of that State. 

Here is what Professor Wickson says of A triplex semibaccata, the variety 
which has shown the most successful results in California. 

A. semibaccata (a variety of prostrate growth) throve splendidly on 
alkali soils, which will not. retain other useful growth. It attains a growth 
in one season of 16 feet in diameter, of thick-matted growth, yielding 20 
tons of green feed to the acre. Probably two cuttings of 20 tons each can 
be made each season.” 
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The following is the analysis of this plant grown in California, made by 
Mr. M. E. Jaffa.— 

Analysis of Atriplex semibaecata (California). 


Water 78*03 

Albumenoids 2*75 

Nitrogen — free extract * 10*41 

Fat (oil) *48 

Fibre 3*75 

Ash 4*58 


The ash contains 40 per cent, common salt. This agrees very closely with 
the figures obtained as an average of the samples locally collected and 
examined, and exhibits the same diminution in ash and Balt as was observed 
in the sample grown under cultivation at Wagga, the indigenous plants 
showing a higher percentage of ash and common salt. 

If it is worth while to import saltbush seed for cultivation in California it is 
surely worth while to encourage these plants in our drought-stricken districts, 
if only to the extent of preventing them from being kept eaten down by over- 
stocking. 

It should be possible, if it were seriously attempted, to assist their propaga- 
tion materially, as they grow readily and prolificacy from seed, from cuttings, 
and from the root. 

In good seasons there seems to be no reason why saltbush should not be 
cropped like lucerne and conserved as dry fodder for times of drought. 
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_A Gall-making Diaspid. 


By C. FULLER. 


Conteary as the ways of Coccidce are, still one cannot help expressing some 
surprise at the discovery of a gall -making member of so uniform a group as 
the Diaspince. In 181)5 I found at Toongabbie, some 20 miles west of 
Sydney, New South Wales, insect galls, which at first sight appeared to be 
those of an Opixthoscalis. An examination of a prepared specimen of one 
of the inhabitants, however, revealed the fact that the last segment of the 
abdomen presented diaspid characters. Want of time and an insufficiency 
of material prevented the more thorough study of this peculiar form. 
Quite recently 1 came across a somewhat similar, if not identical, gall in 
Western Australia, and I am now able to give a brief account of the 
species. 

GROUP— DIASPINJE. 

Genus — MasheUia, gen. nov. 

Adult females inhabiting galls formed on twigs; abdomen covered by 
e xu via' ; antenna) and legs absent ; last segment of the abdomen of normal 
diaspid character, flattened and chitenous, bearing appendages common to 
the group. 

Adult males inhabiting tubular galls formed upon leaves. The habit of 
producing and inhabiting galls renders the erection of a new genus necessary, 
and I have much pleasure in dedicating it to Mr. W. M. Haskell, New 
Zealand’s best-known entomologist. 

Maskellia globosa , sp. nov. 

(Sec Plate, Figs, i-vii.) 

Adult female, black or purple-black ; smooth, unsegmented, depressed 
globular ; last segment of abdomen transparent, projecting. There are a 
few wrinkles encircling the base of the last segment. The cast skin of the 
second stage forms a hollow, sub-conical endusiam, capping the abdominal 
region (fig. 3 a), and filling up the entrance of the gall. 

The last segment of the adult insect tapers rather acutely ; the anal 
orifice is central, and the surface finely and evenly striated. There are no 
groups of “spinnerets,” but a few small circular orifices are to be seen median 
of the orifice and the apex of the segment. There are six short lobes ; the 
median are rounded at the apex. The second and third pairs are short and 
wide, and usually incised once at the apex. The third are further removed 
from the second than the second from the first. The margin of the segment 
is finely serrate, and almost laterad of the orifice it is prolonged, the part 
being sometimes thickened, resembling an extra lobe. 

The plates are absent. 
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The opines are not conspicuous, and are arranged in the usual pairs — one 
upon the upper and one upon the lower surface. The first occur laterad of 
the median lobes ; the second at the base of the sacond lobes ; the third 
laterad of the third lobes and the fourth laterad of the marginal projection. 

An examination of the second skin shows the posterior margin chitenous 
and rounded, bearing six small lobes, and fringed with normal serrated 
plates. 

The female galls are green and red or brown, according to their age, and are 
formed upon the young twigs, great numbers usually growing side by side, 
producing an uneven, aborted growth. The apex of each gall is conical, and 
the oriface small. When formed singly tne galls are uneven, globose 
excresencos, somewhat longer than high. Height, 018 inch; width, 0*23 
inch. Female chamber — contour pyriform ; diameter, 0 08 inch. 

Adult male, unobserved. 

Male galls, small, elongated, striated longitudinally, green formed upon 
leaves ; length, 0T2 inch. The galls protrude upon the opposite side of the 
leaf, the oriface being at the base instead of at the apex. 

Larva unobserved. 

Found on Eucalyptus yomphoccpJiala (Tooart), Swan Eiver, West 
Australia. 
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The Influence of Bees on 

(Continued from page 493.) 



ALBERT CALK 

Artificial Fertilisation. 

Wn \t mnn has done man can do,” is a very wise old saw, or a truism that 
cannot be disputed ; and what insects have done, in many instances man can 
do to his advantage and the advantages of his race. These tiny workers are 
accredited with unfolding and throwing light upon many a discovery, and 
man is said to have received some valuable and useful hints by noting the 
methods or the results of some of their habits and constructions. Science 
is said to have taught us that insects have played no inconsiderable part in 
the development of the plant world ; how the ocean was the birthplace and 
cradle of vegetable life, or how the early aquatic forms of it developed their 
terrestrial representatives, and these again from the lower forms of fruit 
and grain to the highest types we now enjoy. Whether it was by those 
disputable points “spontaneous generation ,v or evolution from “mere 
specks of green jelly “ seen floating in the sea, and the variations, ensuing 
from their battling and struggling for life, and the “ survival of the fittest/’ 
or the ones naturally selected and taken by man under his care and guardian- 
ship, matters not, as far as the power we now’ have in producing variations 
in the vegetable kingdom, and from these selecting the ones that will ad- 
minister most to our medicinal and dietary wants, or those having orna- 
mental colours and forms to please the eye and decorate our surroundings, 
and making life worth living, is immaterial to this portion of our subject. 

That the bee is, by the part she plays in fertilisation, our greatest fruit - 
producer, must be conceded by those who have read these articles, and she 
is such an absolute adjunct to tbe orchard ist and others, that to interfere 
with the beekeeper would be suicidal to all who are engaged in the repro- 
duction of vegetable life. 

In a previous article I mentioned that bees had been accredited with the 
destruction of some of our choicest annual vegetables by inoculation, and 
that, to a certain extent, they are guilty ; but the want of knowledge in 
men who arc engaged in the work of supplying or cultivating such vege- 
tables is tbe true cause of the disappearance or injury to the varieties 
referred to. I have said the inoculation of annuals, for it is immaterial 
how the fruits and seeds of trees and such like that are reproduced bv 
grafting, budding, cuttings, offsets, Ac., are inoculated or cross-fertilised, 
because the immediate fruit or flower is in no way improved or injured by 
it, Cross-pollenisation does not show' itself in the fruit or flower that has 
been so fertilised, but in the plant that is produced from that cross-pollenisa- 
tion. You can discern an egg that has been laid by a Cochin hen that is 
running in a yard of mixed fowls by its colour, but from the egg you cannot 
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tell wliat the cross-bred chick will be; that will only show itself in the 
progeny resulting from the crossing. So it is in cross-pollenisation — the 
blossom or fruit does not show it, but the crossing is seen in the succeeding 
generation. 

The way bees transfer the pollen grains from the anther to the stigma 
has been already described, and the simplicity of the method must be 
apparent to all. 

The action of conveying it from place to place is in no way injurious, 
neither does the instrument used interfere with its vitality. An artificial 
instrument is as useful to convey it from flower to flower ns a natural one, 
and the action would produce the same result. Wo have seen that pollen 
removed from the male flower and placed on the receptive organ of a teinale 
flower (see diagrams Nos. 4 and 5 of May number of Agricultural Gazette) 
produce fertile fruit. In members of the pumpkin family the sexual flowers 
are situated on different parts of the same plant, and the sexuality of the 
blossom is very readily distinguished. Taking that class of plant for our 
model, let us see how easily artificial fertilisation can be accomplished. Tho 
first step will be to secure in botli sexual flowers immunity from visits of 
insects. To do this, if the same strain of pumpkin, Ac., is to be retained, 
select two blossoms (male and female) on the same vine whilst in bud form — 
that is, some days before the flower opens. Enclose them with fine mosquito 
netting. Gauze-wire is better, because it cannot come into close contact 
with tho opening flower. Care must be taken that the netting is sufficiently 
large to permit the full expansion of the flower. When the essential organs 
are mature — that is, in the case of the male flower, when the pollen comes 
away freely with the instrument used in its removal; and in the female 
when the central organ has a viscid appearance— remove the net covering 
from the male bloom first, and with a soft downy feather, or, better still, a 
small camel-hair pencil (brush), gently brush over the essential organ. If 
the instrument used be dark in colour it will be noted that a quantity of 
yellow dust (pollen) is adhering to it. Carry the brush gently to the female 
flower, remove its covering also, and softly apply the brush with its pollen 
to its central organ. As soon as the operation is completed be sure to 
recover the bloom that has been artificially fertilised. To ensure male and 
female bloom maturing at the same time it is necessary that male buds in 
various stages of development be selected and treated as above described. 

The imperative necessity of artificially fertilising cucumbers, Ac., or fruits 
that are grown under glass or indoor gardens, has long been recognised. In 
colder latitudes, where early cucumbers, melons, Ac., aro at a premium, the 
first morning duty of the man in charge is, as soon as tho sun is sufficiently 
high, to go the rounds of his forcing- pits to overhaul the vines therein, note 
every female blossom, and taking a male flower in his hand, dust the pollen 
from it to the stigma of the receptive bloom. Ever? stigma so treated is 
morally certain to produce a fruit Eut every one neglected is certain to be 
a failure as far as the production of a fruit is concerned. 

AVhat has been said in relation to pumpkin-fertilisation holds good with 
every other flower that is fertilised by insect agency, only the smaller the 
flower the greater care must be exercised, and the more patience necessary 
to ensure successful results. One fact must always be remembered'— every 
seed requires a grain of pollen to ensure a plant from the seed sown ; there* 
fore be not parsimonious in the application of pollen, and also remember 
“ enough is as good as a feast.” Tho care necessary is to apply the brash 
with its pollen to the receptive organ with as soft and gentle touch as 
possible. 
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If hybridisation or cross-fertilisation be required, the same methods must 
be adopted. 

Whatever species or even varieties are selected to operate upon for the 
production of something new, the greatest care in the selection of the sexes 
should be exercised. Perfect health is of the utmost importance. The 
pollen from the plant — we will call it A — should be used to fertilise B, 
and the pollen from B to fertilise A. The results from these crossings are 
often more successful than where this interchange is not used. The consti- 
tution in the sexes of two plants differ greatly. The pollen-bearing essential 
organs of one being far more vigorous than that of another, and the same 
differences are met with in the receptives of distinct species or varieties. 

If hermaphrodite or bisexual blooms are to receive crosa-pollenisation, 
they too must be guarded from the action of insects. The operation is a 
very dedicate one*. The flower-buds selected to transfer the pollen must be 
carefully watched, and as the anthers develop they must be lightly removed 
without injuring the stigma in the slightest degree, a finely-pointed pair of 
scissors being used for the purpose. Stamens, as a rule, develop earlier than 
the pistil. 

The pollenisation of double flowers or blossoms is another delicate work, 
and needs extra patience. The extra number of petals in these is the result 
of abnormal treatment, which causes the stamens or pistil, and sometimes 
both, to fall back to flattened leaves. 

Botanically speaking, all flowers are modified leaves. When the stamens 
only have undergone this transformation it is possible to obtain seeds from 
double blossoms. The petals are removed in the same manner as the anthers 
from bisexual flowers, and the result is often effective, />., fertile seed a are 
produced. Of course, the anthers from a single or semi-double flower 
supply the pollen j but where both stamens and pistil have undergone the 
transformation to petals, perpetuation by seeds is altogether out of the 
question. The reason is very patent— there are no organs of reproduction. 

It will need a deal of patience and experience to be successful in the 
more delicate operations named, and the results will be very disappointing, 
for, as a rule, not one seed in a thousand or more will he an improvement on 
the original. Now-a-days the plant world has a tendency to go back to 
some earlier form. 

These final remarks do not apply to the cultivation of pumpkins, melons, 
cucumbers, Ac. The method of artificial fertilisation described will always 
ensure the best strains of t hem pure for years to come. To keep any choice 
strain in health aud good heart a pollen-bearing bloom of the same strain 
should occasionally be introduced from another district ; a plant or seed 
w ould be better if of the desired strain and also secured by artificial means. 
Such plants should be grown away from the main crop, and the anthers 
and pistils used for reproductive purposes carefully guarded from any chance 
of the pollen from an undesirable strain being conveyed to the stigma of 
the plants to be used for seed purposes. 

The pollen in all cases contains the cells of life, and the ovaries in the 
pistilate blooms contain the cells of matter. It is the union of these two 
cells, that of life and that of matter, which produces fertile soeds. 

Kemember, in selecting for cross-pollenisation purposes, natural orders 
cannot be used to produce now or fresh orders; nor genus with genus 
to produce new genera. Species with species will sometimes produce 
hybrids, but tho result is that these mules are seldom capable of being repro- 
duced from seeds, and when such is the case, they die out after one or two 
generations of sickly vitality. Nevertheless, hybrids so produced can be 

£ 
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perpetuated by grafting, budding, &e. Hybrid annual seedlings seldom last 
tor more than one season. Nature has always a tendency to revert to the 
original form from whence it sprung. In the ages gone by, whatever may 
have been the natural law as it regards the “ development of species/’ the 
law now, in these later times, appears to have been repealed, not only in that 
of species, but even largely in that of varieties. Hybrids and varieties, 
both in the vegetable and animal kingdom, when removed from the fostering 
care of man degenerate gradually but surely to the prototypes from whenco 
they came. 

I notice that I have used the terms “ natural orders ” to produce new 
orders, “ genus *’ to produce genera, &c. ; this may not be equally clear to 
all readers. But let us take an illustration from every-day poultry-yard life. 
Everyone engaged in it knows it is utterly impossible to obtain a hybrid 
between a duck and a fowl, while a hybrid between a Muscovy and an 
Aylesbury, or a Pekin duck, are of frequent occurrence, but these mules so 
produced are never reproductive amongst themselves, because the Aylesbury 
is a different species to that of the Muscovy. Again, if an Aylesbury duck 
be crossed with a Rouen, the cross-bred descendants are as productive among 
themselves as their parents would be among members of their own family, 
because they are varieties of the same species. These same rules apply 
equally well to members of the plant world. 


(To be con fumed.) 
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ALBERT GALE, 


September. 

In view of the range of climate of the Colony, what may be applicable to 
apiculture in one district may be quite out of season in another. It is 
therefore hoped that readers will understand that the advice given is general. 

It in scarcely necessary to remind bee-keepers that the first consideration 
should be to keep the stocks strong. This matter should have been seen to 
during the final extraction of honey last season. During the winter months 
damp and mildew within the hive, cracks and cold draughts, enemies that 
have been overlooked when the bees were put up for the winter, aud many 
other causes, may have weakened the stocks. During the middle of the 
warmest days in winter, and more especially a s spring advances, dead bees 
may be seen on the alighting-board, and mortality is due chiefly. but not 
wholly, to the causes named, if it were possible to keen a record of vital 
statistics of bees, old age and starvation would show the highest score on 
the death-roll. 

Along the coast districts spring forage is now becoming plentiful, and 
increasing in quantity as we go northwards. On the higher tablelands, 
especially southward, frosts and snow, still prevailing, will retard the spring 
operations considerably. In our warmer districts there will be more or less 
young brood in the hives, if the queens are up to the required standard; but 
not so in colder districts, where, outside the hives, deaths will be more 
numerous, and the stocks will be correspondingly weaker. 

If forage be scarce the bees should be sparingly fed, so as to stimulate the 
early rearing of brood. Pure honey is by far the best and most easily pro- 
curable. But with pollen it is another thing. For this necessary article 
o£ bee-diet bees do not coniine themselves wholly to the dust of flowers. In 
the cold district of Monaro I have known them to revel in horse-feed com- 
posed of a mixture of bran left in the feed-box, and go home laden therewith. 
This, to my mind, was evidence that there was plenty of honey in the hive, 
but a scarcity of pollen wherewith to prepare bee-bread for the coming brood. 

There are many artificial substitutes for pollen— rice-flour, oatmeal, and 
pea-flour are amongst the best of them. There is not the slightest danger to 
the bees in giving them a fairly good supply of these during warm bright 
days. Place it in easy access. It must be taken indoors before sundown 
every day, and not put out in the morning till all dampness is gone. At no 
time should artificial pollen be permitted to become damp ; it is sure to 
become mildewed. In that condition bees will refuse it, and if used it will 
produce dysentery. Treacle must not be used as a substitute for honey, nor 
wheat-flour for pollen. They act as a purgative, and thereby weaken the 
young brood. 
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If, during tlio winter months, all your frames have not been made and 
foundation comb has not been fixed to those required for summer use, no 
time should be lost in doing this work ; as the season advances time will become 
more precious for other work in the apiary. See that all empty hives are 
clean and free from the larva) of the bee-moth. Empty combs that were 
stored in the autumn should be fumigated a few r days before using with 
sulphur-smoke. It is a good plan to fumigate empty combs two or three 
times during the winter months. If the stocks appear to be numerically 
weak, strengthen them by uniting the colonies. At tins season of the year no 
colony will have sufficient brood-comb to admit of a weak colony being 
strengthened therefrom, but later in the season this can be done. If it is 
desired to largely increase the number of stocks, have placed in position all 
the empty hives you contemplate using. The outsides should be well 
painted. See that they are placed so that the combs will hang perfectly 
plumb. 

Delay the inspection of stocks till later in the season, but if it be impera- 
tive to look through them now select a bright, sunny day, and the warmest 
part of it. 

Towards the end of the month, in the warmer districts, queen-cells will be 
making an appearance. These should he cut out if it is desired to check 
early swarming. Nucleus hives should be prepared for queen-rearing, that 
is, if re-queening to any extent be contemplated. But queens are so cheap 
nowadays that it will be found better to purchase them from an accredited 
dealer. 
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<;eo. waters, 

Hawketjlmry Agricultural College. 


Gekerallt speaking t-lio winter haw been a very mild one, and there is 
every prospect of an early spring and a good season for fruit in general, 
though I think a fairly severe winter does a certain amount of good, 
especially to stone fruit-trees, as it hardens the wood much better, and. the 
trees get a more complete rest. A great deal of the success of the crop, 
especially in the prevention of t lie attacks of insects and fungus pests, 
depends upon the care given to them in the early spring. 

If any spraying should yet be left undone it should be proceeded with 
at once before the trees start into leaf. As soon as the warm weather 
approaches, the spores of the many fungus pests start into growth and 
increase very rapidly. 

As remarked in previous notes, the very best time to spray for fungus 
pests is just before the buds burst, and so as not to confuse any by too 
many washes, 1 can only reiterate that the Bordeaux mixture is the very 
best all-round fungicide. Nearly every grower is conversant with the 
method of making, and it has so often appeared in the Gazette that it need 
not be repeated here. Among insects, the peach aphis is one of the first to 
make its appearance. If allowed to go unchecked its results are very bad. 

One thing must not be lost sight of when spraying, viz., cheapness in 
conjunction with effectiveness. About the cheapest eilective spray for all 
insect-life is the resin-soda wash, viz., 4 lb. resin, 3 lb. washing-soda, boiled 
in 2 gallons water till dissolved, watching carefully to prevent boiling over. 
To use, add 35 gallons lukewarm water. 

A new resin-wash that has been greatly used in South Australia, and 
has given excellent results, may bo added here : Resin, 10 lb. ; washing-soda, 
5 lb. ; fish oil, li lb. (if not procurable, use 2 lb. of soft soap). Place soda 
in a boiler with suilieient water to allow it to boil freely ; when dissolved, 
slowly add the finely-powdered resin ; boil rapidly together for one hour, 
adding a little boiling water occasionally to prevent boiling over ; then add 
50 gallons of warm water. This may be weakened to one-half strength for 
use against Aphides. 

Note. — This recipe has destroyed Aphides and such scales that are only 
partially armoured, such as Lecaniums ; but for completely-armoured scales, 
such as Aspidiotii, 4 lb. caustic soda should be used in place of washing- 
soda, and the boiling should be continued for three hours. 

I have given this so that any who wish may experiment. 

The tobacco soft-soap wash has also been found very effectual for Aphides, 
and the only objection I have is its cost in comparison with the plain resin- 
wash. The method of preparation is as follows : — 1 lb. tobacco or 3 lb. 
tobacco-waste, with 3 lb. soft soap, boiled in a closed vessel for one hour ; 
then add 18 gallons water. 
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In vineyards where Black Spot or Oidium is prevalent, if vines have not 
started into growth, no time should be lost in applying the sulphate of iron 
dressing, formula for which was given in last month’s notes. 

The apple enemy, Codling Moth, should be watched carefully, and fought 
by spraying at ten-day intervals,- after the fruit has set, with Paris green. 
The first application should be when the blossoms have fallen and the fruit 
set. A great deal of the success of spraying for Codling Moth depends upon 
having it done before the apple is sufficiently large that by its weight the 
calyx end turns downward, for when this occurs very few grains of the Paris 
green reach where they would be of use, viz., in the eye of the apple. 

All priming and spraying being completed, every attention should be 
given to cultivation of the orchard. Do not allow weeds to grow. 

In young orchards, if any crops are intended to be planted, plant only 
those that you can cultivate between the rows, such as peas, beaus, cabbages, 
potatoes, or even corn, if not planted too close to the young trees. Five, or 
even 6, feet is little enough to leave as margin between trees and rows of 
com, though the dwarf varieties could be planted about 4 feet from them. 

When the orchard soil is deficient in organic matter or nitrogen, green 
manuring should be practised. The best crops for this purpose are — first, 
cowpea ; then vetches, or red clover where it wdll succeed. If we should have 
any showers during the month, the planting of citrus trees could be done 
safely. 
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Directions for the Month of September. 

During thus month the soil begins to absorb a considerable amount of heat, 
and becomes sufficiently warm for the growth of tender kinds of vegetables, 
and in most parts of the Colony frosts should be over. 

Asparagus. — This vegetable may still be planted in cool districts, and it 
will take no harm even if the buds or shoots have started to grow. When 
planting, be very careful to spread out the roots so as to get the soil well in 
about them. Do not bunch the roots all together. 

Arrowroot . — This is a plant which can be grown very easily in a warm 
situation in good soil. It should be planted about the end of the month. 

Beans, French or Kidney , — This is one of the most useful vegetables we 
have, and one that can be grown without any difficulty. The seed should 
be sown in drills, 2 ft. 6 in. or more apart. Make the drills about 3 or not 
more than 4 inches deep, and drop the seeds along the bottom of the drills 4 
to 5 inches apart. Cover with fine soil and firm down, but not too hard, with 
the back of a spade. If you beat the soil down hard it becomes caked, and 
the seedlings have difficulty in pushing through it. 

Make periodical sowings so as not to have the bulk of the bean* come in 
at one time. 

If artificial manures are used, apply superphosphate of lime and potash, 
bone-dust, lime rubbish, gypsum or lime, as these substances will be found 
most advantageous for the growth of beans. 

Bean Lima . — This may be treated in the same manner as the kidney bean. 
There are tall and dwarf-growing varieties, the former being the beat. Sow 
the seedc a little wider apart than those of the French bean. 

Beet , Red. — Sow a little seed in drills 1 foot to 18 inches apart, not 
deeper than 1 inch. It is better not to apply manure for this crop, but to 
use land that had been manured well for some previous crops. 

Beet, Silver . — Manure well for this vegetable, in order to induce the 
growth of tender succulent leaves, for the leaves and not the roots are used. 
Sow a row or two. 

Cabbage, — Sow a little seed in a seed-bed, and when the seedlings are 
strong enough they may be planted out. 

Plant out from previous sowings if the plants are strong enough, in well- 
dunged land, in rows from 2 to 3 feet apart, according to variety, for some 
kinds attain much greater dimensions than others. The cabbage needs rich 
land ; but if rank manure be used the cabbages are not unlikely to become 
ill-flavoured. 

Cauliflower, — Plant out only in the coolest parts of the Colony. 

Carrot . — Sow a few rows of tho short as well as medium and long varieties. 
Do not use fresh manure. It would be better to take land that had been 
well manured for a prerious crop. The best kind of soil for the carrot is a 
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fairly rich sandy loam, well drained. Sow in drills 1 foot to 18 inches 
apart. Keep weeds down, or else they are likely to destroy the young plants 
as they come up. 

Celery . — Sow some seed in a small seed bed or box. Make the surface 
soil tine. Sow them and cover with fine soil. When the celery plants come 
up, thin them out if growing too close together. When about 3 to 4 
inches or so in height, transplant to a well-prepared small bed about 4 inches 
apart. Here they will develop into strong young plants for again trans- 
planting later on. 

Cucumber . — Seed may be sown in the warm districts, or, if young 
cucumbers have been raised under protection, plant out. The soil should be 
well dug, well manured, and well drained. 

Endive. — Seed may be sown in a warm corner where frost is not likely to 
attack it. When the seedlings are large enough to handle, transplant to a 
'well-manured bed. Plant in rows about 15 inches apart, and 1 foot apart in 
the rows. When the plants have attained nearly full size, tie up the leaves 
of some of them to cause the hearts of the plants to become blanched. 

Leek. — This vegetable needs rich vsoil and plenty of rich manure. The seed 
should be sown in a seed-bed, and when the plants have attained the height 
of 6 to 8 inches they may be transplanted. Plant deep in rows 18 inches 
apart, 9 inches from each other. Water frequently and apply liquid manure 
sometimes. The thick stems can be blanched by earthing them up. 

Lettuce. — Sow a little seed in drills, where the plants are to grow, about 
18 inches apart. When the seedlings come up. thin out to 1 foot apart. 
Use a good deal of rotten dung, and from time to time apply some liquid 
manure. 

Melon , Bock . — Sow seed in all warm districts, as directed for cucumbers. 

Melon , Water. — Sow seed as above. 

Okra or Gumbo. — A vegetable producing a succulent, gumming, and 
mucilaginous pod, which is used in soups and stews. Best suited for warm 
climates. Sow seed in a box or seed-bed and afterwards transplant. Let 
the plants start about 2 feet apart in the bed 

Onion*. — Sow seed in drills in a well-prepared rich bed. Drain well 
and make the surface soil fine. Sow in drills from 0 inches to 2 feet apart, 
according to size of onion required. Cover the seeds very lightly with fine 
soil, and when the plants are an inch or two in height thin out. Keep the 
onions quite free from weeds. 

Parsnip. — Sow a few rows as directed for carrots. 

Peas. — Sow a few rows from time to time. 

Pepper or Capsicum. — Sow a little seed in a pot or box, and afterwards 
transplant the seedlings. 

Potato. — Drain some land, dig it deep, and manure well, and plant with 
good, Round, medium-sizcxl potatoes, free from potato-moth and potato-scab, 
in rows 2 ft. 6 in. apart, or wider, at a depth of G or 7 inches, 1 foot from 
each other. 

Pumpkins.— Sow a few seeds in well-prepared land. 

Bhubarb. — Sow seed if plants are required. Jt is always as well to grow 
from seed, although the plants take a considerable time to come to maturity. 

Tomato. — Sow seed in the open ground in all the warm districts, or tram* 
plant from seed-bed. 

Turnip. — Sow a few rows in drills about 18 inches apart in well-manured 
ground. 

Vegetable Marrow and Squashes . — Sow seed in the same manner as that 
recommended for cucumbers. 
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Flowers, 

Plants of all kinds will now be making great progress, except in the cold 
parts of the Colony. Many spring flowers, such as narcissus, ranunculuses, 
daffodils, violets, anemones, pansies, hyacinths, a few tea-roses and others are 
generally well in bloom towards the end of the month. 

The garden should be kept as free from weeds as possible, for unless 
checked they will soon overrun the place. If great care be taken it is not 
too late in the early part of the month to plant out evergreens, such as 
camellias, and tender or comparatively tender plants, like bouvardias. If 
dry weather sets in they should be protected and watered occasionally, and 
until they have become thoroughly established. Old plants of bouvardias may 
be pruned back hard to induce abundant fresh young growth, which will 
produce bloom in abundance. Sow seeds of tender annuals and perennials 
for transplanting. If any seedlings have been raised plant them out freely. 
Cuttings of chrysanthemums should be taken and struck, for these w ill make 
better plants than the old clumps, which may be thrown away when the 
cuttings have taken root. 
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Trial or Cotton at the Pera Bore Farm. 

Mb. C. H. Gorman, Manager of the Pera Bore Farm, reports as follows 
with respect to the trial of cotton at that place : — 

Seeds of a variety unnamed and sent from the Department were planted 
on the 24th November, 1896. The land chosen was of a sandy nature, with 
a heavy subsoil, and should have been trenched, A small plot only was 
planted, chiefly on account of the lateness of the season, the better time for 
planting being August or September. After being ploughed to a depth of 
5 inches, the land was harrowed and rolled. The seed was planted 1 foot 
apart, in rows 4 feet distant, but for future planting, and under irrigation, I 
would recommend 3 feet apart in the rows. Almost; immediately after 
planting a good shower of rain fell, which saved one irrigation, the seed germi- 
nating in twenty-two days. The plants grew very rapidly, and when 1 foot 
high were irrigated for the first time. They were given a thorough soaking, 
and cultivated to a depth of 3 inches with a Planet Junr. l-horse cultivator. 
As soon as dry enough to permit a horse walking on the ground, cultivation 
was carried on at intervals of three or four weeks, and on the 1st April a 
small picking of cotton was made. In some cases I thinned out the pods, 
as in fruit-thinning. To my mind this is one of the most important points 
in cultivation. The difference in the cotton from pods on tninned plants 
and unthinned was very marked. When thinning, I noticed some plants 
were badly attacked with a green borer, the like of which 1 have never seen 
before. Unfortunately, I was unable to get it in its young state. The 
plants that were affected I dusted with wood-ashes and Paris green. The 
first picking of the cotton was not nearly as good as later, the staple being 
much shorter. Picking operations can be carried on every four days, but 
the process is very slow, and this would, of course, have to be taken into 
consideration in the planting of any large area. During the coming year I 
intend extending operations so that larger tests may be carried out. That 
cotton can be produced of good marketable quality 1 am convinced, and if 
we can dispose of it locally the cotton industry in the west ought not be 
long in establishing itself. We have everything in our favour — climate, 
soil, and water. 

A New Sugar-cane in the French West Indies. 

~Wt. are indebted to the London Board of Trade Journal for the following 
account of a new sugar-cane in the French West Indies 
“ In a report to the Foreign Office, Mr, Gustave Borde, Her Majesty’s 
Acting Consul at Martinique, states that the disappointments that tne 
planters were wont to experience in regard to the quantity of sugar-canes 
reaped, have greatly diminished since the introduction on tne sugar planta- 
tions of a species of sugar-cane, known locally as the u Cristallrae,” which 
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ig to be met with in Saint Lucia as the “ Caledonian Queen.” It is generally 
believed that this new plant is a valuable acquisition, and will be most useful 
to agriculture. When young it grows very fast, being the reverse of the 
sugar-cane plants now under cultivation, the growth or which is slow. By 
its rapid growth the new plant covers ground quickly, and checks the develop- 
ment of the grass that would otherwise impede the spreading of its leaves. 
It resists more easily the irregularities of the seasons, and is able to sustain 
very long droughts. The “ shot borer ” seems to shun its company, or 
rather, if a few plants are attacked, their vegetation is not in any way 
impeded. Judging from the experiments tried during the past year parti- 
cularly, this species of sugar-cane is as rich in saccharine matter as all the 
others that have been hitherto cultivated. Hence, wherever the ordinary 
plant dies out, the planters endeavour to introduce the * Cristalline,” the 
good qualities of which were conspicuously manifested in many localities 
very seriously affected by the fungus or other cane disease. For many years 
chemists have been endeavouring to lind out the cause of the disease, and 
have tried various methods of lighting it, but invariably failed.” — Foreign 
Office Annual Series No. 1,897. 

Arrangements will probably be made to procure this variety for the 
Richmond River Experiment Farm, where successful experiments in propa- 
gation of new varieties of sugar-cane for distribution to our cane-growers 
have been successfully conducted for several years. 


Luceexe Hat for Milch Cows. 

Experiments prove it to increase yield, but decrease the richness of Milk. 

We have received from a number of dairy farmers inquiries as to the effects 
of lucerne hay on the quality and quantity of milk. The New York Experi- 
ment Station, in its Bulletin No. 80, publishes the results of trials covering 
several years in feeding lucerne hay to eight to fourteen milch cows, in com- 
parison with other feeds such as oat-ana-pea forage, “ mixed hay,” maize 
silage. The outcome is stated thus : — 

“ When lucerne forage was substituted for some other food or the amount 
of lucerne in the ration increased, there followed in ten instances a decrease 
in the cost of the milk, in two instances a very slight increase m cost, and 
in two instances the cost of the milk was practically the same. There was 
an increase in the yield of milk in seven instances, a decrease in four 
instances of about what might normally be expected to occur without change 
of food, and little change in yield in three instances, 

“ When the change was from a ration containing lucerne to one containing 
less or no lucerne, there followed an increase in the cost of milk in ten 
instances, and there was about the same cost once. There was a decrease of 
the milk yield in nine instances, and an increase of the milk yield in two. 

“ When lucerne was substituted for other foods in the ration or the 
amount of lucerne increased, there followed a decrease in the cost of butter 
fat in seven instances, and an increase of the cost in six instances. There 
was an increase of the amount of fat in six instances, a decrease in five 
instances, and little change in amount twice. 

“ When the change was from a ration containing lucerne to one contain- 
ing less or none, there followed an increase in the cost of fat in nine 
instances, a decrease in cost once, and there was about the same cost twice. 
There was an increase of the amount of fat in three instances, a decrease in 
three, and about the samo amount of fat in five. 
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“ "When the change in the ration was to more lucerne, or 10 lucerne in 
place of some other food, there followed a decrease in per cent, of fat in 
milk in six instances, an increase in three, and little change in per cent, in 
four instances. When changed from a ration containing lucerne to one 
containing less or none, there followed an increase in fat in six instances 
and a decrease in five. 

“ There has been usually an increase in milk yield accompanying the use 
of lucerne, although there was often at the same time a decrease in the per 
cent, of fat. With lucerne forage rated at the same cost as other forage, 
there was generally a decrease in the cost of milk when the lucerne was fed, 
and not much change in the cost of the fat produced. 

“ Maize forage, fully matured, in the results accompanying its use, has 
compared most favourably with lucerne ; but except in the form of silage, 
it is only available for a short time in the autumn before frost.’* 


Boiling-down Refuse. 

At the Agricultural Conference Mr. W. Bowring, of Wentworth, raisod a 
question as to the best means of turning to the be8t manurial account the 
coarse bones and refuse from boiling-down works. 

Mr. J. L. Thompson, in reference to this subject, said that he had used 
hundreds of tons of such refuse. The proper way to treat it was to compost 
the stuff for eighteen months, and at the end of that time, if you gave it a 
knock with the back of a shovel, it would break up and become very friable. 
He regarded boiling-down refuse as a good, pure, and effective manure. 

Successful Melon Culture. 

Watermelons are excessive feeders, and many fail in attempting to grow 
them because they do not furnish sufficient plant food to supply the necessary 
strength for vigorous vines and fine fruit. Not infrequently watermelon 
vines turn yellow and die when they should be just in their prime, simply 
from plant starvation. 

I prepare the ground as for corn. Lay off in rows 12 feet apart each way. 
I dig a hole about 1J feet deep and perhaps three feet in diameter. In the 
bottom of this I put a peck or more of good stable manure, tramping it 
lightly. Next put in a layer of soil, and follow with a layer made up of 
equal parts of soil and fine rich manure thoroughly mixed, and lastly, where 
the seeds are to be placed, another 3ayer of pure soil. How seeds thickly and 
cover about one inch. When the second or third leaf shows, thin out to two 
or three plants in the hill. If exceptionally large melons, regular “ prize 
takers,” are desired, thin to but one plant in the hill. I cultivate about as 
I do corn, hoeing each hill after entire patch is ploughed. If very dry, 
cultivate often, particularly about the hills. It is some trouble to thus 
prepare the ground, but it more than pays in the size, number, and quality 
of melons produced, also in the increased length of time that the vines are 
in bearing, as they remain green and in good condition until killed by frost, 
— Clara S. Everts (. American Agriculturist ) . 



Replies to Correspondents. 


595 


Replies to Correspondents, 


Permanent and Temporary Pastures. 

The attention of the many correspondent* who have asked for advice as to 
the laving down of permanent and temporary pastures is directed to the 
following extracts from a paper read at the Agricultural Conference by 
Mr. Geo. Ynlder : — 

“ In past, years the farmer in most instances had a farm sufficiently 
extensive in area to allow of his putting aside a large portion of it for 
grazing purposes ; but now that it is becoming more and more difficult every 
day to obtain large farms, he finds that often his pasture land is not large 
enough to carry his stock, or. to speak more correctly, does not grow 
sufficient grass to feed them. The time is therefore coining when he will 
have to pay more attention to the laying down of permanent and temporary 
pastures. As a proof of this I may sav that the number of letters received 
by the Department regarding this question has increased very largely during 
the past year, and it is mainly in answer to these that I have written this 
paper. 

“ Again, dairy-farming is largely on the increase in this Colony. Large 
quantities of dairy-produce are already being exported, but nothing like the 
amount which we should export. It is well-known that one of the strongest 
factors in dairying is good grass and plenty of it ; but here, again, unless 
steps are taken to improve our pastures we cannot make dairying as profit- 
able as it should be. As with most of our sheep-stations so with our dairy- 
farms — they are fast receding in the value of the herbage through 
overstocking : good grasses are being replaced by worthless ones or by weeds. 

“ When a farmer in the warmer parts of the Colony sends in a letter, asking 
what is the best thing to sow on land which he is preparing for pasture, he 
invariably gets the reply: On suitable land sow lucerne, and whenever 
possible collect the seeds of the best native grasses iu your district, and sow 
them on cultivated land. 

“Now, as to the first, lucerne is undoubtedly a wonderful fodder-plant. 
Great strides have been made in its cultivation, and I think I can say that 
to-day it is regarded by most pastoralists as the most wonderful fodder-plant 
yet introduced ; and, although such strides have been made with lucerne, I 
consider that its capabilities are nothing like known. There are many soils 
which are now regarded as unsuitable for lucerne-growing, hut under certain 
conditions, better systems of cultivation, they would often pay well ; and 
I expect that before long lucerne will be extensively culti rated on lands 
which were at one time regarded as totally unfit for such a crop. 

“ But, iu spite of the great value of lucerne, it is gradually being felt that 
something else is wanted. Several pastoralists have reported to me that 
they often found sheep did not thrive as well as expected when fed entirely 
on lucerne. This result is due to the well-known tact that all animals do 
better when their feed is composed of a number of plants than when fed on 
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a crop of one kind only. It is generally admitted that plants of the grass 
family are the most suitable for feeding with leguminous plants such as 
lucerne, and I will therefore now deal with them. 

“ At Wagga I tried a very large number of grasses, both native and intro- 
duced, and of all these only a few gave good results, and in every instance 
they were native ones. The Mitchell grasses Aatrella triticoitles and A . 
pectinata) and the Blue-grasses ( Andropogon scriceus and A. pertusus ) 
seemed to be specially suited for cultivation. It was noticed that under 
cultivation these grasses improved in every way — not only did the plants 
grow much higher, but they produced leaves plentifully right up the 
flowering stalks, thus giving promise of being first-class species for hay- 
making. It is only reasonable to expect that these grasses will improve very 
much under proper cultivation, and the results obtained at Wagga fully 
convinced me that such will be the ease. 

“ The only trouble at present seems to be the collection of the seed ; it must 
be acknowledged that this is rather a difficult matter. In the first place, the 
plants of a grass are often very scattered, and therefore the collection of 
seed is rather a tedious work. Secondly, some of our native grasses, for some 
reason, do not mature a large percentage of their seed, notably Kangaroo- 
grass. And, thirdly, few r people seem able to judge when the seeds of our 
native grasses are ready for collecting. As an iustanco of this, 1 may state 
that in 1896 I received 1,400 packets of so-called grass-seeds, which had 
been collected for me by men connected with the various branches of our 
Department. Of these 1,400 packets, only thirty-six contained properly- 
matured seed, the others being merely empty glumes, flower-heads, or seeds 
of plants which were not true grasses. It can. therefore, be well understood 
how it is that so few farmers respond to the advice given by the Department, 
viz., collect the seeds of the best native grasses in your district, and eon' 
them. 

“ Ko doubt some few’ farmers will succeed in bringing many of our native 
grasses into cultivation, but I hope that before long the Detriment will In? 
able to lead the way by not only cultivating these grasses in large quantities, 
but also in being able to sell good seed from the portions they cultivate, so 
that the farmer may get a good start. 

44 The best way to propagate grasses and salt-bush on a large scale is to 
enclose small areas, and allow' the plants to run to seed. It would bo 
necessary to shut up for a certain times the paddocks surrounding the? 
‘seeding plots.’ Another way is to subdivide into small paddocks, and Jet 
the grasses have a chance to get started before the stock are turned in. 
There is no doubt that Prairie-grass will often succeed in the drier parts 
of the South Coasts where Perennial Bye and Cocksfoot will not do well. It 
is no good, however, on the red soil, of which the Biverina is mostly 
composed.” 

Advice to Intending Fruitgrowers. 

Me. W. J. Balowix, of Freeman’s Beach, and many other correspondents, 
have asked for information on various points of the commercial aspect of 
fruit-growing. In reply, the Fruit Expert, Mr. W. J, Allen, lias furnished 
the following notes ; — 

H I think that the intending planter cannot easily go astray now in choos- 
ing the proper kinds of fruit-trees to plant in his district, if he will but spend 
a week or ten days in visiting the various orchards in that district, and 
ascertaining for himself which fruit-trees grow and bear the best crops in that 
particular locality, then only choose the very beat varieties of those especial 
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fruits and such as have proved themselves most profitable- Next, he must 
be careful in the selection of trees, and insist on getting them true to 
name. 

“ If the orcbardist is living close to a city where he can dispose readily of 
his fruits fresh, it will be wise to plant fruits 'which will coine in in rotation 
for this purpose ; and in planting an orchard of this kind he is justified in 
raising numerous varieties, so that he may have a succession of fruits; and if 
he choose only the best of these particular kinds, packs them neatly, and 
so as to present a good appearance, he cannot fail to reap his reward in 
being always able to command good prices. Thus with well-grown and good- 
flavoured fruit, of good size, and properly graded and packed, there need be 
no difficulty in finding a market ; what is spoiling our markets being the 
quantity o i inferior fruits which are placed upon them, the grower being 
only too glad to find a sale for it at any price. 

“ If the fruit-grower would only take the trouble to have his soil analysed 
before lie begins to plant, lie w’ould lie in a position to know' whether it was 
deficient in any of the chemicals necessary to produce the best quality 
of those fruits he intends planting, and, if so, to apply such manures as will 
supply this deficiency. This would save him much worry and speculation as 
to why his fruit was not up to the mark either forsiz.e or quality ; and given 
such manures and keeping the orchard well worked — never allowing the 
weeds to grow, keeping the trees well pruned, and spraying them well as 
often as is necessary, — the orchard will soon be sturdy and healthy, and 
ready to begin bearing good crops of such fruits as wifi bring the highest 
prices when placed upon the market. 

“In this connection, however, I do not recommend the planter going in 
too heavily for fruits which are only good for dessert. There are now many 
varieties which, while they combine all the qualities of a fine dessert fruit, 
are also suitable for either canning or drying. 

“ Thus, for the orcbardist who is a good way back from either the railway 
or city, 1 would advise growing only the hardier class of fruits — such as will 
keep well and are suitable for export, or such as are of the best kinds for 
drying purposes. 

“ Most trees begin to bear at three years old, but do not return fair crops 
until live years old ; they should increase in size and productiveness until 
they are at least fifteen, excepting the viue and a few' other fruits which are 
not particularly long-lived, and w hich come into full bearing at seven or eight 
years old. 

“ I could not very well give the estimated number of cases per tree, as 
that would depend entirely on the attention which the orchard received in 
the way of thorough cultivation, pruning, spraying, and manuring, and last, 
but not least, the locality. There are many soils and localities where fruit- 
growing would never pay, while, on the other hand, there are thousands of 
acres in this Colony where the very best fruits could be grow n. 

14 Let me, therefore, again recommend the man w*ho intends going in for 
fruit-growing to use the same intelligence as he would were it a matter of 
setting up in any other business or profession— bring his brains as well as 
his hands into the work, choose only the best soils, and have not only the 
surface soil but also the subsoil analysed, and if the chemist does not* give 
him a favourable report, either give up the idea of going heavily in for fruit- 
growing, and just plant a few trees for a test, or, if he has decided on 
making a business of fruit-growing, move into one of the beet districts he 
cau find, where he will not be under the necessity of experimenting, but 
when© it has been proven that fruits grow to perfection. 
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“ Every year there are thousands of pounds spent in importing both dried 
and citrus fruits into this Colony, while we have both the Boil and climate 
to produce not only enough for our own requirements, but sufficient 
to export in large quantities. For dried and citrus fruits we have a good 
market in Tasmania and Now Zealand, whilst the English market during two 
or three months of the year would take thousands of cases of best oranges 
and lemons.” 

Citrons, Pomelos, and Seville Oranges for Preserving. 

Messes. Carr, Bros., and Gubin, of Galaton, inquire for information re 
the cultivation of citrons, pomelos, and Seville oranges, for preserving 
purposes. The Fruit Expert, Mr. W. J. Allen, says : — 

“ These fruits receive in every way the same cultivation and require the 
same soil as the orange and lemon. After choosing a good soil, plough 
properly and prepare same for planting. And in this connection 1 might 
say that where irrigation is to be practised I would prefer a red sandy loam, 
which being warm the trees make a more vigorous growth, and the soil is 
easily worked ; but where the orchardist depends on the rainfall, I think 
some of the darker soils would be more preferable, as retaining the moisture 
better. 

“In planting out the trees the utmost care must be taken not to allow' the 
roots to become exposed to either the sun or air, as the least exposure is very 
injurious — in fact, if one is not too far from the nursery it would pay to have 
all orange-trees packed in damp soil in transporting them from the nursery 
to the proposed orchard, and then only take out one at a time and plant im- 
mediately, so that the roots will not be exposed for more than a few seconds at 
the most. After planting, cut the head well back, and protect the stem until 
the top is large enough to shade from the hot sun. From this time on the 
orchard should receive the best of care and cultivation, and if a little manure 
is applied it will well repay the outlay, as the trees will make a more vigorous 
and quick grow th, and will commence to yield crops several years before 
the orchard which receives little or no attention. There are nine months 
of the year when the orchards should receive the best cultivation. These 
are from 1st July to 1st of April. If desirable, the soil may be given a 
rest during tlie months of April, May, and June, and any weeds which 
may grow during these three months may be ploughed under and serve as 
fertilizer. However, in some of the warm districts where heavy rainfalls are 
frequent it may be found impracticable to stop the cultivating during these 
three months, as the grass and weeds would make such a growth as to render 
ploughing a most difficult matter. It will repay well to mulch around the 
tree with either w’eil-rotted manure or shale, and to loosen, with a fork-hoe, 
that portion of the soil where the cultivation cannot reach j this tends to 
retain the moisture. 

“ I would not, however, recommend planting too largely of pomelos or 
citrons, as the demand, so far, is not verv great, and the market could be 
easily overstocked. On the other hand, the Seville orange will always be in 
fair demand for marmalade,” 

Kgs. 

If reply to a number of inquiries that have been made with respect to the 
cultivation of figs, and the best varieties for drying purposes, the Fruit 
Expert, Mr. W, J. Allen, states 

“ I consider the fig-tree the easiest tree to grow, and if planted in ordinarily 
good soil and given sufficient moisture, it will in three years time have grown 
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to a good-sized tree and ready to start bearing good fruit, the crops increasing 
as the tree becomes older. 

“The varieties which have proved to be the best for drying in these Colonies 
are the White Adriatic and the White Genoa — the preference, however, 
being given to the former, as in many cases the bloom end of the White 
Genoa does not develop properly, and, in consequence, when the fruit is 
dried that portion is tasteless and dry. 

“ So far as I am aware, the fertilization of the Smyrna tig is still in the 
experimental stage in the Colonies, and without proper fertilization it will 
not fruit. This, when it can be produced in sufficient quantity, will prove 
the best drying fig. 

“ It must be borne in mind that the fig must not be picked until perfectly 
ripe, or else it will be quite useless. Also that, like other fruit trees, it 
repays best when given good cultivation. 

“ I propose writing an article on fruit-drying very shortly, and will treat 
then on the process of drying the fig.” 

Scanty-bearing Pear and Cherry Trees. 

Mr. James Walsh, of Beneree, Forest Reefs, writes • — “I have several 
pear-trees from nine to twelve vears old. They bear very scanty, and some 
do not bear at all. Also some White Heart cherry-trees which bear well on 
the north-east side, while on the south-east side the fruit is very small and 
worthless.” 

Referring to the pear-trees, the Fruit Expert, Mr. W. J. Allen, would 
recommend root-pruning in the winter or early spring, cutting a semi-circular 
trench 2 ' feet deep halfway around the tree, and at a distance from 4 to G 
feet, according to the size of the tree. The following year do likewise, on 
the opposite side of the tree, and if this root-pruning has not the desired 
effect, try a light pruning when the tree is in bloom. 

For the cherry-tree?, Mr. Allen would recommend a good dressing of 
manure with thorough cultivation, so that the land will hold as much 
moisture as possible. In districts where irrigation is not practised it is 
always as well to get the ploughing done early, so that the soil will take in 
as much moisture as possible. 

Mr. Walsh adds that he "rafted some apple-trees with Winter Majetine. 
They came on well till February, when t he grafts became worthless and 
perished. The Fruit Expert is of opinion that the very dry season we had is 
responsible for these young apple-trees dying off. 

Swollen Teats and Bad Milk. 

Ma. John Bate, of the Pines, Tilba Til ha, brought under notice an 
affection of the udder, W’hich he described as follows : — '‘The first symptoms 
generally appear by the quarter or quarters of the udder becoming very bard 
and swolleu, from which, for the first one or two milkings, very little milk 
can be obtained. The little milk that is drawn has a thin, watery look. 
After this the swelling may decrease, but the milk will have small fragments 
of matter of a yellow, curd-like appearance mixed through it, and in some 
cases this bad milk so increases that it becomes a thick, dotted matter. As 
a rule, despite careful milking, when the complaint reaches this stage it 
results in the loss of the parts affected. I have noticed, however, a number 
of cases in which cows have so far recovered that the milk from the teats 
in question has become quite pure and good again, but seldom or never do 
they regain the same strength as the teats not affected.” 
r 
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The Chief Government Veterinarian, Mr. E. Stanley, reports : “ The 
condition described is owing to inflammation of the quarter of the udder, and 
may arise from injury or from negligent ‘ drying off.’ I would advise hot 
fomentations and drawing of the quarter three or four times daily ; the 
affected part to be rubbed with oil or arnica lotion.” 

Ants and the Black Aphis. 

Me. J. Sheatiieb, of Stockingbal, in a recent communication inquires: 
“Have small black ants anything to do with the appearance of the black 
aphis which smother the shoots of peach and apricot trees as soon as the buds 
burst ? People tell me that the ants go up the trees to eat the aphides. I 
have watched the ants for a good many seasons, and as far as I can see, they 
do not eat the aphis. I tried preventing the ants from getting up the trees, 
with the result that my trees are perfectly clean.” 

The Entomologist, Mr. W. W. Froggatt, states that Mr. Sheather’s 
observations are correct ; the black ants do not eat the aphis, but climb up 
the tree to get the “ honey-dew, exuded from two glands upon the back of the 
little aphis. It is this honev-dew that, falling upon the foliage of the infested 
trees, causes them to become covered with black fumagine, a fungoid growth 
that grows upon the sugary secretion. 

The ants really protect the aphides, as through their presence insects that 
would feed upon them are kept away. Some species of ants build covered 
galleries over aphides and scale insects to protect them, and the aphides 
have been described in popular works upon natural history as “-Ant cows." 

Scent from Sweet-briar. 

Mb. Joseph Hanson, of Armidale, asks if it will pay to make scent from 
sweet-briar. Mr. Dunnieliff, who had charge of some experiments that were 
conducted some time ago in connection with the extraction of essential oils, 
considers that it would be useless to attempt the manufacture of scent from 
the sweet-briar. The quantity of essential oil in the blooms is so very limited 
that we have no appliances or process by which it could bo profitably 
extracted. The perfumes offered as “Sweet-briar” are, so far as Mr. 
Dunnieliff is aware, merely combinations of other extracts in imitation. 

Eradication of Scrub. 

Mb. W. Court, of Breeza, Mr. F. Beatson, Secretary of the Wollongong 
Agricultural Society, and other correspondents have asked for information 
concerning effective means of checking the spread of scrub and noxious 
weeds. The question of a simple, cheap, expeditious, and effective method 
of eradicating scrubs is a difficult problem that has occupied the attention 
of the Forest Department for a considerable time past. Many notes have 
been taken, and some experiments are now in progress; but nothing 
sufficiently definite on the subject has been, so far, acquired to warrant 
public direction in the matter. When any useful information can be 
afforded, full details will be published in this Qazetie . 

Mr. Beatson referred specially to Paddy’s lucerne, on which an illustrated 
article will be found in the Gazette for August, 1894. Some further notes 
on the pest were published in the April, 1895, number of the Gazette , page 
229. The natural disappearance of some weeds is referred to at page 155, 
Gazette of March, 1895. In 1891 some experiments in the eradication of 
Paddy’s lucerne in the North Coast District, with a mechanical weed-ex- 
tractor, which is figured and described in the Gazette for 1891, page 814. 
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Green Manuring. 

Mu. II. P. Davenport, of Barber’s Creek, writes : “ I should like to know 
the best crop to grow for green manuring, where clovers will not grow/’ 

Mr. V alder considers that cow-pea, sown in spring (September or October), 
is by far the best crop for green manuring. For autumn sowing, tares, 
Tangier pea, and rape are recommended. 

Grass Hay. 

Mh. IE S. Wright, of Ifflcy, llydal, mentions that rye-grass, cockVfoot, 
prairie-grass, and white clover, sown in September, and cut for hay in 
January, yielded very good results. 

Nut-grass. 

Mr. M. AVaudkle, of Ellisland. Singleton, asks if anything can be done 
to eradicate the nut-grass, which plavs havoc among crops in his district. 

M r. D unuicl iff, Manager of the Bathurst Experiment Farm, who has 
spent a lot of time in tin* Hunter Fiver District, says the most effective way 
to keep this pest in cheek --for it is almost impossible to destroy it — is 
frequent ploughing and stirring of the s«>i! in winter-time, so as to expose 
the roots or bulbs to frosts as much as possible. 

Most suitable Trees for Clayey Soil. 

Mit. F. AW J. Aokiiuhst, of AVvee, asks: “ AY hat fruit-tree^ w ill do best 
in clayey soil r” 

The Fruit Expert, Mr. AW J. Alien, is of opinion that pear-troe> are most 
suitable. Apples, apricots, ami lemon* also do fairly well in day; but of 
of course good results cannot be obtained in such soils without adequate 
drainage. 

The Effect of Forest Destruction upon Rainfall. 

Sky kr\i. correspondents have raised questions as to the effect of ringbarking 
and clearing upon rainfall. 

The Government Astronomer, Mr. II. (\ Russell, reports : The destruction 
of forests in New South AVales from the time that ringbarking was intro- 
duced, a. id for some fifteen or twenty years after, would seem to have been more 
rapid than the destruction of any other forest in the world, and during that 
period the rainfall gradually increased. There is clear proof that the rainfall 
in this part of the world did not g«*i less ns the trees disappeared, and in 
other countries where the question has been fully investigated, it has been 
found that the rain comes whether there be trees or nut. 

Insect Specimens. 

A number of correspondents have asked for advice as to the most effective 
means of getting rid of various insect pests, which are described in a casual 
sort of way as 41 a little green fly ” a brown bug,” and so on. It would 
be much more satisfactory for all concerned if such inquiries were accom- 
panied by specimens of the insects, and the fruit, leaves, or wood affected. 
All that it is necessary to do is to put the consignment in a little baking- 
powder or similar tin box, perforated, and paste on one of the free-postage, 
addressed labels to bo found in each copy of the Gazette. If a cardboard 
box is used or the insects are wrapped in paper, there is considerable risk of 
injury or escape. 
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AGRICULTURAL SOCIETIES’ SHOWS, 1897. 


Society. Secretary. Date. 

Dapto A. and H. Society A. B. Chippendall Jan. 8, 7 

Albion Park A. and H. Association H. Fryer ... „ 13, 14 

Gosford A. and H. Association W. McIntyre 29, 30 

Wollongong A. and H. Society J. A. Beataon ... Feb. 3, 4 

Cobargo A., P., and H. Society T. Kennedy ... „ 16, 17 

Ulladulla P. and A. Society 0. A. Cork ... „ 16, 17 

Berrigan A. and H. Society R. Drummond... ,, 17 

Riverma P. and A. Society (Cereal) W. Elliott ... ,, 

Manning R. (Taree) A. and H. Association H. Plummer ... „ 18, 19 

Lithgow A., H., and P. Society J. Asher ... ,, 18, 19 

Robertson Agricultural Society R. J. Ferguson . Mar. 2, 3 

Bega A., P., and H. Society J. Underhill ... „ 3, 4 

Southern New England (Uralla) P. and A. Association Jas. Leece ... „ 9, 10 

Tumbarumba P. and A. Society W. Willans ... ,, 9, 10 

Tenterfield Intercolonial P., A., and M. Society ... F. W. Hoskin... „ 10, 11, 12 

Coonabarabran P. and A. Association E. May-Steers... „ 11 

Oberon A., H., and P. Association A. Gale ,, 11, 12 

Berrima District (Moss Vale) A., H., and I. Society ... J. Yeo ... ... „ 11, 12, 13 

Cobargo A., P., and H. Society T. Kennedy ... ,, 16, 17 

CrookwellP. and A. Association W. P. Levey ... „ 18, 19 

Lismore A. and I. Society T. M, Hewitt... ,, 18, 19 

Walcha P. and A F. Townsend ... ,, 23, 24 

Cudal A. and P. Society C. Schramm© ... „ 24,25 

Blayney A. and P. Association J. Clements ... April 1, 2 

Muclgee A., P., H., and!. Association J. Cox „ 6, 7 

Liverpool Plains (Tamworth) P., A., & H. Association A. M'Leod ... „ 6, 7, 8 

Warialda P. and A. Association W. B, Geddes... ,, 7, 8 

Williams River A. and H. Association XV. Bennett 7, 8 

Cooma P. and A. Society D. C. Pearson... ,, 7, 8 

Orange A. and P. Association \V. Tanner ... „ 7, 8, 9 

Gulgong P. and A. Association C. E. Hilton ... „ 13, 14 

Queanbeyan P. and A. Association W. D. Wright... „ 13, 14 

Royal Agricultural Society F. Webster ... „ 14-20 

Moree P. and A. Society S. L. Cohen ... „ 21, 22 

Clarence P. and A. Society (Grafton) ... ... ... J. Wilcox ... „ 27,28 

Bathurst P. and A, Society W. G. Thompson >, 28, 29, 30 

Hunter River (West MaitUnd) A. and H. Association... W. C. Quinton ,, 28, 29, 30 

Hay Hortic. Society J. Johnston ... May 5 ' 

Named P. and A. Association (Narrabri) J. Biddle .. „ 5, 6 

Hawkesbury District AgricuL Association (Richmond) C. S, Guest ... „ 6, 7, 8 

Upper Manning A. and H. Society W. Dimond ... „ 12, 13 

Wellington P. and A. Society R. Porter ... „ 13, 14 

Upper Hunter P. and A. (Muawellbrook) J. C. Luscombe. ,, 19, 20, 21 

Nyngan and District E. H. Prince ... June 1, 2 

Brewarrina P. and A. Association ... ... ... H. L. Cathie ... „ 7,8 

Cobar P. and A. Association W, Bedford ... „ 9,10 

Deniliquin P, and A. Society H. J. Wooldridge.. July 1$, 14 

Hay P. and A. Association Chas. Hidgcock. „ 22. 23 

Riverina P. and A. Society (Jerilderie) W. Elliott ... „ 27, 28 

Condobolm P. and A. Association H. W. Orer lanes. „ 28, 29 

Lachlan P. and A. Association (Hillston) Thos, Osdell ... „ 30 

Gunnedah P., A., and H. Association J. H. K ing ... Aug. 3, 4 

Wvsbm P., A., and H. Association F. Street „ 8,3 

Corowa P., A., and H. Society ... E. L. Archer ... „ 19. 20 

Ccntaasnndra A., P., H., and I. Association ... ... T. Williams ... „ 25, 28 

Grenfell P,» A., H., and I. Association ... ... ... G, Cousins ... H 26,26 

Ag*^tural Association ... C. Popp^lMgen 8*pfc 1, 2 

Tnrrumbidgee P. and A. Association (Wagga).., ... P. W. Lorimer.. M 1, 2 
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Society. Secretary. Bate. 

Burrawong I\ and A. Association (Young) C. Wright ... „ 1, 2 

Manildra Agricultural Society G. W. Griffiths.. ,, 8 

(Ploughing Match and Horse Parade.) 

Albury and Border P., A., and H. Society Geo. E. Mackay „ 8, 9 

Mnrrumburrah P., A., and L Association ... ^ ... Miles Murphy... „ 8, 9 

YassP. and A. Association Thos. Bernard... „ 9, 10 

WaHsend and Plattsburg A. H. P. P. and C. Society ... G. Gibnour ... „ 9, 10, 11 

Junes P«, A., and L Association ... T. C. Hnmphrys „ 15, 10 

Burrowa P., A., and H. Association J. H. Clifton ... ,, 16, 17 

Cowra P., A., and H. Association ... Fred. King ... ,, 22,23 

Tetnora P., A., BL, and L Association W. H. Tubman. „ 22, 23 

Moama A. and P. Association C. L. Blair ... ,, 29 

NarranderaP. and A* Association ... ... ... J. F. Willans ... Oct. 6, 7 

Berry Agricultural Association A. J. Colley ... Nov. 24, 25, 26 


Daprto A. and H. Society A. B. Chippendall Jan. 12, 13 

Albion Park A. and H. Association H. Fryer ... „ 19,20 

Kiama A. Association J. Somerville ... ,, 25, 26 

Alston ville Agricultural Society H. R. Elvery ... Feb. 1, 2 

Wollongong A., H., and I. Association ... ... ... J. A. Beatson ... ,, 2, 3 

Robertson Agricultural Society R. G. Ferguson.. „ 8,9 

Shoalhaven A. and H. Association R. C. Leeming... ,, 10,11 

Manning River A. and H. Association (Taree) H. Plummer ... „ 10, 11 

Moruya A. and P. Society John Jeffery ... „ 11,12 

Ulladulla A. and H. Association (Milton) C. A. Cork ... ,, 16, 17 

Tumut A. and P. Association B. Clayton ... ,, 26, 27 

Southern New England P. and A. Association (Uralla) J. D. Leece ... Mar. 1, 2 

Bega A., P., and H. Society , J. Underhill ... ,, 2,3 

Upper Hunter (Muswellbrook) P, and A. Association... J. C. Luscombe. ,, 2, 3, 4 

Bombala Exhn. Society R. H. Cook ... „ 8, 9, 10 

Tenterfield Intercolonial P., A., and M. Society ... F. W. Hoskin... „ 9, 10, 11 

Cudal A. and P. Society C. Sehramme ... „ 10, 11 

Crook well P. and A. Association ... M. P. Levy ... „ 10,11 

Inverell P. and A. Association ... ... L McGregor ... „ 10, 11, 12 

Berrima District (Moss Vale) A. H. and I. Society ... J. Yeo „ 10, 11, 12 

Armidale and Glen Innes Combined New England J. Allingham ... ,, 16, 17, 18 

District Show at Armidale, 

Cumnock P, and A. Association Thos. Howard... „ 17 

Blayney A. and P. Association G. Pile, junr. „ 17, 18 

(acting). 

Goulburn A., P., and H. Society . ... J. J. Roberts ... „ 17, 18 

Walcba P. aud A. Association F. Townahend... „ 22, 23 

Named P., A., and H. Association J. Riddle ... „ 23, 24 

Central Richmond (Coraki) D. Cameron ... „ 24,25 

Camden A., H., and I. Society W. R, Cowper... „ 23, 24, 26 

Bathurst A., H., and P. Association W.G. Thompson „ 23, 24, 25 

Macleay A., H., and I. Association J. M < Mangh ... „ 30, 31, 

and April 1. 

Orange A. and P. Association W. Tanner, junr, „ 30, 31, 

April l 

Molong A. and P. Association P. F. A. Kinna.. April 5, 6 

Warialda P. and A. Association ... W. B. Geddes... ,, 6, 7 

Boyal Agricultural Society of N.S. W F, Webster ... „ 6-12 

Richmond River A., H., and P. Society (Casino) ... Jas. T. Tandy... „ 14, 15 

Hawkesbury District Agricultural Association ... ... C. S. Guest ... May 


Secretaries of Societies are asked to forward dates of forthcoming Shews as soon 
as decided. 


[Six plate*.] 
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Useful Australian Plants. 

By J. II. MAIDEN, 

< lovernment Botanist ami Direc tor of the Botanic Cardens, Sydney. 


Xo. 43 . — Trirophis rule radon, Bentli. 

Botanical .Xante. — JlficroJon, (Jreek — micros , small; odous , odonios , a 
toot li — tin; three principal nerves of the flowering glume being produced 
into short terminal [mints or small teeth. 

Synonym . — Triodin microdon , F.v.M., in Mueller’s Census. There seems 
little doubt that this species should be referred to Triodia ratlier than to 
■ Triraphis, a view I should adopt were it not for the convenience of as close 
adherence as possible at present to the nomenclature of the Flora Aus- 
tral ien sis. 

Botanical description (71. FI. , vii, 005). —An erect glabrous grass of 
2 or d ft. 

< narrow, flat or convolute, 

I’aidr/f very loose, with long capillary branches, hearing each one to three large Hat 
spikeletH, on capillary pedice.lt*. at first erect, at length pendulous. 

10 to 14 flowered, y t»» 1 in. long, the rhaohis with a tuft ol short hairs 
under each flowering glume. 

Oat* r * tn t*t tj f ft a mis narrow, acute, keeled, with or without a faint nerve on each 
side. 

F(om rni<j ifhnio <, distant from each other, about 4 lines long, rigid, with live vorv 
prominent nerves, of which the three principal ones are produced into short 
terminal points or teeth, the central one rather the largest. 

7 alar as a Fodder. — I nknown ; not likely to be important on account of 
its rarity. It may also be mentioned that its aflinities are with two genera 
not distinguished for yielding nutritious grasses. 

Habitat and fientye. — Confined to New South Wales, and only recorded 
from the Blue Mountains. It is one of the rarest of our grasses. 


7»V/» rt a*'* to Plat* . — ,v. One of the flat spikelet^ enlarged and opened out. me. Two 
>nir.s of glumes, sleeving a tuft of short hairs under each flowering glume. i». End of a 
lowering glume, with its live prominent nerves, three of which are produced into shoil 
enninal points. 


Xo. 4 A. — The Heflexed Panic Grass ( Panic urn 
reversum , P.v.M.) 

Botanical Bttme. Bam cum, already explained ; reversu w, T.atin, turned 
back, in allusion to the way in which the spikes are re Hexed (bent, or turned 
back), as shown in the drawing. 

A 
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Useful Australian Plants, 


Botanical description ( B . FI., vii., 478). — A weak glabrous, rather glaucous, 
much branched grass. 

Leaves long and narrow. 

Panicle usually of three or four simple, distant branches, at first erect, but soon 
spreading, and at length reflexed like those of P . distachyum , but the 

Rkachis generally though not always dilated, produced into a rigid point beyond the 
last spikelet, and bearing under the lowest spikelet a rigid linear briBtlc (an 
abortive branch ?) as long as the spikelet. 

S 2 >ikelets not numerous, alternate and distant along the rhachis so as to appear in one 
row, ovoid oblong, fully 2 lines long in some specimens, rather under in some 
from Western Australia. 

Outer glume three-nerved, obtuse, at least three-quarters the length of the spikelet. 

Second and third glumes equal, many-nerved, both empty in the spikelets examined 
by Bentliain, but Mueller found a palea in the third. 

Fruiting glume hardened as in the genus. 

Value as a Fodder . — We know very lit lie about the value of this grass for 
fodder, but, as it is very easily recognised, perhaps friends in the interior 
will keep it under observation. It certainly belongs to a group which 
contains a number of fodder plants known to be very valuable to the 
pastoralist, and the appearance of this grass leads one to the belief that it 
yields a fair quantity of tender herbage. Baron von Mueller records that at 
the Murchison Biver, in Western Australia, it attains a height of 3 feet. 

Habitat and Range . — Found in all the colonies except Tasmania and 
Victoria. It is a native of the drier parts of the colony. 

Reference to plate. — A. Portion of a spike, enlarged, allowing the flattened rhachis, 
which ends in an awn-like point, and the rigid aw n-like bristle under the lowest spikelet. 
b.c. Spikelet dissected, showing the outer and second ami third glumes, also the fruiting 
glume and palea. i>. Spikelet, showing relative size of outer glume, k. Grain. Note 
the characteristic way in w hich the spikes are bent back or reflexed. 
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Botanical tfotes. 


Note on two so-called Madagascar Beans. 

Introductory . — A good deal of confusion frequently arises as to the 
botanical origin and even the uses of the lesser known vegetables, and 
because it has come to my knowledge that some people are not clear as to 
what is know n as the Madagascar bean, I offer a few' remarks on the subject. 
Of the two beans which masquerade under this name, neither is entitled to 
the designation ; but it may be convenient, in this Colony, to permit bean 
No. 1 (see below) to continue to enjoy the appellation. 

Both furnish very large plants, say 40 or 50 feet long, with many lateral 
branches, so that, in suitable places, they may be recommended for rapidly 
covering any unsightly object. Except in the warmer parts of the Colony, 
they arc cut down by the cold of midwinter. 

No. 1 beau is the one whose use I especially desire to encourage, and 
it is every bit as desirable as the Lima bean as regards palatableness and 
nutritious properties, and equally accommodating as regards soil and situa- 
tion. Neither will flourish in the colder districts of the Colony. 


No. 1.— A variety of the Lima or Duffin Bean. 

Phctscolus lunatus , Linn.; var. inamanius. 

The ordinary Inina bean goes under the botanical name of Pliaseolus 
tuna tus, Linn. The bean now under discussion is often known as P. 
inamoenus , Linn., but it is really only one of the many cultivated forms of 
P. lunatus. Be Candolle ( Prodromus , ii, 303), followed Linnanis in con- 
sidering P. tncuntmus and P. lunatus as distinct, but this view r is not now 
held, bee ilora of liritish India , ii, 200. It canuot be dissociated from 
the Lima bean which is commonly cultivated throughout India as a vegetable 
and which is often known to Anglo-Indians as “ Frouch bean.” De Candolle 
states that the Lima bean is a native of Brazil, and that it is believed to 
have come to India originally- from the Mauritius. 

It is a tall biennial, and the pod is about 4} inches long and 1 broad. 

\V bon young the pods are eaten like French beans; when old the pods 
become coarse, but the beans themselves are excellent eating. It is one of 
J 1 /,.,® 1 ? vegetables, and I cordially recommend it to further attention. 
If lightly fried in butter, like broad-beans, they are a dish fit for a king, tho 
flavour being far more de .cate than that of broad-beaus. The younger the 
beans the moro delicate they are, but it is rather extravagant to gather them 
until nearly ripe, and even at that stage they are not coarse. 

Queensland teU8 ^ thl8 b ° an “ Very ,ar 8 el 7 used » nd much esteemed in 
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No. 2.— The Lablab or Sim Bean of India. 

DolicJios lablab , Linn. (Syn. Lablab vulgaris ). 

This is quite an old introduction to the Colony. Some old records of the 
Botanic Gardens, dated 1828, show that it was received here from Egypt, and 
cultivated in these Gardens iu 1819, and, considering our previous frequent 
communication with India, it may have found its way into the Colony earlier 
still. It has been cultivated in India for thousands of years. 

A gentleman brought this bean to the Botanic Gardens under the name 
“ Madagascar Bean.” He stated that he had taken it to a leading firm of 
seed merchants, who had informed him that it was poisonous. Ilia family 
had, however, used it regularly as a culinary vegetable for the last six 
months, and it is, of course, a well-known article of food in India and else- 
where. 1 just relate this incident as showing that the lablab bean is but 
imperfectly known in this Colony. Mr. Yalder informs me that he has 
received it under the names of Madagascar bean and Tonga bean. The 
lablab bean is found in every collection of Indian pulse. Usually it is either 
white or black, hut sometimes it is red, or of a pale-brown colour. When 
Curator of the Technological Museum I must have received it, or had it 
brought under my notice, hundreds of times, but the appellation “ Mada- 
gascar bean ” for it is new to me. 

A form sometimes known as DolicJios purpureus has purple flowers, purple 
stems, and even purple pods, being quite of an ornamental character. I 
have received it as Tonga bean, hut although it might he cultivated in that 
island, Tonga has no more ciaim to give it a name than New South Wales has. 

The young pods are eaten like Erench beans ; the beans themselves are 
eaten, but they are coarse and are not generally liked. This bean is distinctly 
inferior to No. 1 bean as a vegetable. 


■ Reference to Plate . — AA. Pod and seed of Ph<i«eot it* litnafu#, Linn., var. inamaniiH, 
fb. Pod and seeds of Dolicho w lablab , Linn. 


It will be observed that the two pods resemblo each other a good deal in 
outline. 

Weed Eradication on a Canadian Railway. 

PoLLOWPSTr is a note from the recently published Annual Report of the 
Botanist of the Canadian Department of Agriculture, taken from the Report 
on Experimental Earns of the Dominion (pp. 177, 178) : — 

44 At this latter place also I was enabled to examine a patch of the so-called 
Russian Thistle ( Salsola kali , L., var. iragus , DC.) This patch was on 
the banks of the Northern Pacific Railway. At the time of my visit, June 
29, the young plants were very small, only an inch or two high, and great 
care was being taken to eradicate every plant. Gangs of men were specially 
employed all the summer by the railway company to attend to this work of 
destroying dangerous weeds. Upon inquiring at the end of the season how 
the clean state of the railway which I observed at the end of August had 
been maintained, Mr. J. E. Riley, the roadmaster, answered as follows, 
through Mr. G. W. Yanderslice: — 

“ In the matter of destroying noxious weeds during the past season, we 
have made it a point to go over all the right-of-way, at least once a week, 
and cut all that could be found, and where tnere was Russian thistle oftener. 
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We did not allow any of them to go to seed, and intend to follow this up 
until thoy are all exterminated. If the farmers would do the same, we 
.should in a short timo have none in the country.” 

This is properly dealing with noxious weeds as if they were mad dogs or 
smallpox. If the eyes of our farmers and pastoralists could be so far opened 
that they might understand what are our worst weeds, those whose presence 
means deterioration of their property, and those which have such vitality that 
they tako possession of land for along period of years, they would undoubtedly 
act, and act promptly. But in many cases farmers when they see a new 
plant springing up in their fields and paddocks do not know its noxious nature, 
and so allow it to spread and work destruction. Then, when they are 
thoroughly alive to the nature of the pest, it is often too late to take steps 
for its eradication. The moral of all this is that our farmers should try and 
learn which are noxious weeds and which not ; and, in case of doubt, all 
suspected or unknown plants should be sent to the Department for identifica- 
tion. (See the Agricultural Gazette for March, 1893.) 


A Note on Sulla or French Honeysuckle. 

{Hedy su rum coronarium ) . 

Following is a note on this plant, received by me from Mr. J. M Ewen, 
♦Superintendent of the State Nursery at Campbell town, in July, 1897 : — 'On 
the 21st July, 189(5, you forwarded ine a small packet of this seed, which I 
had sown on the same day on well prepared loamy soil, the ground at the 
same time being very dry. In about three weeks hence a very few seeds 
germinated, and. owing to the dry spring and summer of 1S9G the young plants 
made very little growth, and were just visible. When the fine rains of the 
early part of April, 1897, fell, the plants then started into rapid grow th, and 
have made very fine growth ever since ; and at present a few plants cover a 
diameter of 4 loot of ground. One plant 1 have cut over, and find the leaves 
and stems weigh 4J lb. ; this I have forwarded to you per rail this day. 
I am of opinion that this will make a very fine succulent winter forage plant 
if grown on good soil. I have given some leaves and stems to horses and 
cattle, and they eat it greedily aud with great relish. Of its nutritive 
qualities I cannot speak, as I have only given a very small quantity of leaves 
and stems.” 

“I may add that after the rainfall of early April a number of seeds 
germinated, and are now plants with a few* small leaves. This proves that 
•the seed contains great germinating power, as this seed lay nearly on the 
surface of the ground throughout the intensely hot Bpring and summer of 
189(5-97.” 

This plant has elsewhero been recommended for bees. It is, no doubt, a 
useful nlant, and may be recommended for cultivation to a reasonable extent. 
The following note is from tho Treasury of Botany : — “ It is the plant com- 
monly known in English gardens under tho inappropriate name of French 
honeysuckle, it being a native of Italj, and having no affinity with Lon ice ra. 
Its latter name it owes, no doubt, to its similarity to red clover, often called 
honeysuckle by country children from the use they make of its sweet flower- 
tabes. In Spain and Italy it is gathered in great q uantities as food for cattle. 
In France and Germany it is called Sulla.” 
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Melanose of the Orange . 


JVIelaijose.* 


G. B. OWEN, 

Castle Hill. 

In August of last year Dr. Cobb and Mr. Benson, at the request of the 
Castle Hill Branch of the Fruitgrowers Associaticn of New South Wales, 
visited the Castle Hill district to see the effects and to suggest a remedy for 
a disease that of late has been making rapid Btrides amongst the citrus fruits 
of Central Cumberland, then commonly known as orange rust, and by some 
confused with Maori. On further examination Dr. Cobb was convinced that 
the disease was fungoid, and I undertook to carry out some experiments 
under his instructions with Bordeaux mixture.f Dr. Cobb bas dealt very 
ably with the disease on page 225, Yol. VIII, Part 4, of tbe Gazette, and J, bore 
only intend to deal w r ith the experiments carried out upon his suggestions. 
The bed experimented on was eight trees long and four wide, of fairly large 
trees some thirty years old, lying north and south, most of which were badly 
affected, some of them especially so. This bed was divided into two portions, 
the eastern and western, and it was determined to spray the eastern with 
Bordeaux mixture, containing 3 lbs. of sulphate of copper in every 40 gallons 
of water, the spray to be applied monthly, and tbe western portion with a 
mixture of half the above strength, made simply by adding double tbe 
quantity of water, and be sprayed every ten days. 

The whole bed was treated to a dressing of coarse bone-manure at the rate 
of about G cwt. to the acre, and of sulphate of iron 1 lb. per tree. The 
first spraying was done on October 29 as soon as the crop was off, and 
owing sometimes to the weather being not suitable for spraying and some- 
times to the pressure of w’ork that comes at limes to every grower of any 
extent; tbe sprayings were not carried out quite as often as suggested. The 
following are tbe dates of tbe subsequent sprayings of the eastern portion: — 
November 28, January 13, February 11, March 9, May 4, or six spraying* 
in all ; the western portion having two additional sprayings on November 10 
and January 10. It may be as well to point out tliafc by each spraying is 
meant the covering of the whole tree as far as possible with minute drops of 
the mixture, and with this view the trees were gone over at least twice 
and sometimes three times each spraying. The expenses of these sprayings 
total £3 7s. Gd. — material 7s. Gd., labour £3 — the cost of which is saved 
the first year the trees bear a fair crop, and it must be borne in mind 
that this expense w ill not have to be incurred every year, as the result of 
these experiments has proved that Bordeaux mixturo thus applied — and 
further experiments may show that less sprayings may be as effective — will 


# As described by Dr. Cobb. 

f For making Bordeaux mixture follow Dr. Cobb’s very explicit directions, Yoi. Till, 
Pait 4, page 219. 



Agricultural Gazette of N. S. Wales. 

From Oranok Treks (Not Trrafrtf). 


Vol. VIII 



Fair sample of the vvoi st oranges on an unsprayed tree. 



lair sample of the best oranges on an unspraycnl tree. 








Agricultural Gazette of N. S. Wales. 

From Okanok Treks (Treated). 


Vol. VIII. 



Fuir sample of the l>est oranges on a spi'iiveil tree. 






Melanoee of the Orange. 


611 


rid the fruit of disease, and, consequently, one or two sprayings a year — 
made, I Bhould say, firstly, soon after fruit is set, and again when half-grown 
— will prove to keep the trees clean in future. 

As far as I have been able to find out, there are only two oranges affected 
with the disease on the whole bed, whereas last year it was hardly possible 
to find a clean fruit ; and the trees, in spite of the droughty season, look 
bettor than they have done for years. Sulphate of iron, dissolved in water, 
was applied around certain of the trees at tne rate of |-lb. to a tree, given in 
three separate doses, through a watering-can ; but, as far as I am able to 
judge at the present time, there is little or no difference between those so 
treated and the rest. 

Of these two treatments I recommend the stronger one (3 lbs. sulphate 
of copper to 1*0 gals, of water), as the sprayings are less frequent, and that 
strength, from my experience, is perfectly harmless to either the young fruit 
or wood ; and the cost will be found very trifling to anyone who has good 
orange trees, as this disease completely discolours the fruit and will not 
allow it to develop, and thus renders orange trees, that ought to be a source 
of profit, only an eyesore and expense. Again, the Bordeaux mixture will 
cure the Black Npot, w hich lias been so persistent amongst the later marketed 
oranges ; and thus one can “kill two birds with one stone/' 

The trees themselves, 1 regret to say, do not show' the effect of the 
sprayings in the marked degree that the fruit does, but no doubt a strong 
dose of Bordeaux mixture (say 8 lbs. sulphate of copper to 40 gals, of 
water) before the spring growth, would have the desired effect ; the young 
wood and leaves on these trees are clean, thus showing that the wea\er 
spray was a preventive, and in all probability the stronger one w'ould prove 
a cure. The accompanying illustrations are from photos, taken by Dr. Cobb 
from specimens collected by Mr. Grosse from the sprayed and unsprayed 
trees in my orchard. 
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F. B. GUTHRIE. 

It is only of recent years that a demand has arisen for special education for 
the farmer, which shall assist him in his profession. These same years have 
brought with them so great a revolution in the practice of farming, so great 
an advance in the methods adopted, that the modern farmer is not properly 
equipped unless he has some understanding of the principles underlying 
agricultural practice, and some acquaintance with the sciences upon wIiobo 
aid his success largely depends. 

Farming is becoming, every day more and more, a profession which demands 
a high degree of skill, and calls forth all the resources, both natural and arti- 
ficial, which a man possesses ; and, consequently, the advantage, as in other 
Professions, rests with him whose previous training has been such as to 
enable him to use his faculties to the best advantage. 

The need of a special agricultural education is becoming generally recog- 
nised, and agricultural colleges and schools, the result both of private 
enterprise and State policy, are in existence in almost everv eiviiizod country. 

Our own policy in this direction is still in its infancy. We have, it is true, 
the Agricultural College, but we have not yet any provision for elementary 
preparatory teaching. 

Before this policy finally assumes definite shape, and a complete system 
of agricultural education is adopted, one may be allowed to express the hope 
that it will not be so unsuitable for the object in view, as is the education 
of the rest of the community. In other words one may hope that it will 
be found possible to provide the future farmer when ho is a lad with a 
training superior to that which is considered good enough for the ordinary 
professional man. 

I fancy there are very few of ns who can boast of having received a really 
good education. W e have devoted years to the acquisition of subjects which 
we are forgetting as rapidly as possible ; those subjects which are useful we 
have had to learn all over again as soon as our alleged education was com- 
pleted. 

We may have received the best education obtainable in our circumstances. 
Has it been the best possible ? and is there any use for inferior systems 
of education, advantage in any but the most perfect ? No education can 
of course be perfect in one sense, because it can never he complete, but 
it can be perfect in method and direction ; and nothing short of perfection 
should be admissible. 

How does it happen that a man should be regarded as educated, even 
highly educated, who is quite ignorant of the explanation of the most 
ordinary natural phenomena, or the commonest contrivances in daily ule ? 

Can that be regarded as a perfect system of education which neglects to 
supply knowledge, and contents itself with imparting information? 
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A little knowledge is an excellent thing. When ill imparted it becomes 
information , a little of which is certainly a dangerous thing. 

How often do we hear that such a one, originally intended for a farmer, 
became ambitious after attending school, and how nothing would satisfy his 
ambition but a clerkship. What sort of education is it that turns farmers 
and mechanics into clerks ? 

No doubt the educational system is less imperfect now than it was twenty 
or oven fifteen years ago, but there is still considerable room for improvement. 

We have yet to realize that the teacher’s profession is one of infinitely 
greater responsibility than any other, that a bad teacher can do more to 
hinder human progress than any individual in his generation. A bad or 
imperfect system is equally dangerous. When these facts are fully recog- 
nised we shall be enlightened enough to demand for our children an education 
somewhat less one-sided than our own has been. 

In the ease of the ordinary professional or commercial man the defects in 
the school system are perhaps of less importance than with the farmer, 
because he can to a large extent remedy them at the University or the count- 
ing house, where his real education commences as things now stand. For 
the farmer there is no special training provided except at the Agricultural 
College, and it becomes a matter of the greatest importance that his school 
education shall be as complete as possible, so as to provide on the one hand 
a sound basis for thoB© who are able to attend the college course, and on the 
other hand to give a fair education to that far larger majority who arc unable 
to complete it at the college. 

For, as things now are, the Agricultural College does not stand to the 
future farmer in the same relation that the University docs to the future 
lawyer or doctor. The ordinary schools are conducted as a rule with the 
view of fitting boys for College or University, and the teaching is on much 
the same lines as at these institutions. The teaching at an agricultural 
college, on the other hand, is confined almost entirely to subjects which are 
undreamt of in the schools. 

The result of all this is that the danger exists of bringing boys in from 
the fields, where they have been engaged in manual work in which they are 
interested, shutting them up in a room and presenting to them a number of 
apparently dry facts of an order quite new to them and of which they fail to 
see the application. This is the surest way of making scientific subjects 
uninteresting to a boy, an achievement which is exceedingly difficult by any 
other means. 

Whether or not the attempt to teach scientific subjects and practical farm- 
work at the same place and time is likely to succeed with us is another 
question. It must not be forgotten that where this has been done with any 
measure of success, it has beeu done without regard to expense. The agri- 
tural colleges in European countries and the United States are not only for 
the most part amply endowed, but possess a large staff of scientific teachers. 

I feel convinced that it is of little use to attempt it unless the students 
have had a previous training of such a nature as to enable them to make use 
of the education provided. 

This previous training does not exist with us, aud the teaching at the 
college is in consequence greatly handicapped. 

I do not propose in this place to submit a detailed scheme of insi ruction 
to bo adopted in elementary agricultural schools. My object is only to draw 
attention to the faults in our present educational systems, in the hope that 
when the time comes to draw up such a scheme, the old mistakes may be 
avoided. 
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I should much like to see established a system of farm-schools where the 
boys would grow up in the midst of active farm-work in which they would 
occasionally lend a hand. 

In such institutions there is no reason why a far more practical system of 
teaching should not be introduced, and where, in addition to the ordinary 
school subjects now recognised (and which should be revised both as to their 
matter and their method, and considerably curtailed), instruction could be 
afforded in such practical subjects as carpentry, farriery, <fcc., as well as in 
elementary science. 

Drawing should occupy a prominent position in the curriculum from the 
very earliest time, perhaps even before writing. 

It is slowly becoming recognised that practical subjects properly taught, 
and especially scientific subjects, have an educational value quite as high, if 
not higher, than the study of languages, are equally capable of exercising and 
strengthening the mental faculties, and have the additional advantage of 
being of permanent benefit in after life. 

The adoption of such a scheme will, no doubt, increase the number of 
subjects taught, though not to such an extent as many suppose. 

There need be, however, no cause for alarm on this score. As it is, 
children are taught too few subjects. A variety of subjects gives relief to a 
child’s miud. 

In advocating training in elementary schools in scientific subjects, I wish 
it to be understood that what I lay most stress on is the training in scientific 
method, in the habits of exact observation and careful reasoning, rather than 
the amassing of scientific facts and theories. With regard to the facts 
taught at the earlier stages, they should bo of such a nature as to be easily 
demonstrable without the aid of books, and of a kind that would awaken 
the boy’s interest, and incite him to deduce from them the existence of 
natural laws. They could be imparted at the earlier stages in the form of 
object lessons. The careful study of a few elementary phenomena has more 
educational value than the cramming of entire text-books. 

The boy who is taught the scientific method is taught among other things 
to observe accurately, to reason carefully and dispassionately, to be honest 
and truthful, to judge impartially, to avoid hasty generalisations. He 
realises his own position in the general scheme, and learns the virtues of 
self-reliance and self-sacrifice. 

An education including an elementary knowledge of the sciences is, then, 
desirable for every boy for its own sake, and necessary for every man who 
claims to be an educated man ; but it becomes absolutely essential if his 
future career is so closely controlled by scientific laws as is the career of 
agriculture, and especially so if lie is to be placed at an Agricultural College 
where these sciences are taught. 

The extent of this preliminary scientific training should, I think, be only 
slight and general, and deal more with methods and results than with actual 
scientific facts. Even in the Agricultural College I am not of opinion that 
too much stress should be laid on science subjects. 

We cannot attempt to turn out expert entomologists, or botanists, or 
vegetable pathologists, or chemists, at the same time that we make a practical 
farmer of a lad ; nor is it at all desirable we should do so. 

All we can hope to do is to insure a grounding in scientific principle and, 
above all, in scientific method. 

That the value of this grounding should be recognised at an earlier stage 
than is now the case is what I feel to be a matter of the utmost importance, 
if our lads are to make the most of their College course or of their profession. 
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Plant Diseases, and the possibility of lessening 
their spread by Legislation.* 

Paper read at the National Convention of Fruit Growers, held at Washington, D.C., 
March 5 and 6 , 1897, by 11. T. Galloway, Chief of the Division of Vegetable 
Physiology and Pathology, United States Department of Agriculture, 


It needs little argument to prove that the enemies of cultivated plants 
are steadily increasing, and 1 think it can be easily shown that they will 
continue to increase so long as the conditions for which we are in large part 
responsible remain as they are at present. I do not by any means regard 
this as a calamity. On the contrary, 1 look upon the fact that our insect and 
fungus foes are increasing as direct proof that we are progressing ; for, as 
Professor Bailey has said, “ Our enemies increase because cultivation induces 
change of habits in wild organisms ; because it presents an ever-increasing 
variety of food or host plants ; because the food supply is large, and in 
more or less contiguous areas ; and finally, because the natural equilibrium 
or tension is destroyed.” It follows, therefore, that the more we put forth 
our energies to improve our native plants, or to change their habits, the more 
wc endeavour to increase the variety and number of our cultivated vines, 
trees, and shrubs ; the more we extend our orchards, our vineyards, and our 
fields, just so much more do we disturb the equilibrium in nature, and just 
so much more must we expect to burden ourselves with the work of main- 
taining this unstable condition by more or less artificial means. "Where an 
insect or fungus had one chance a hundred years ago to wax strong and 
spread it has now a thousand chances, for unbroken orchards and vineyards, 
and millions of nursery trees cover the country, where then only wild plants 
grew. 

It is but natural, then, that man, seeing the onward march of his enemies, 
should look about him and wonder how it will all end, and how he, as an 
individual, is to obtain relief. In many eases he has found a way of doing 
this by adopting certain more or less empirical methods. Again, with a 
fuller appreciation of the fundamental principles underlying plant growth, 
ho has learned, partly by intuition, to keep his plants in health, and when 
he has reached this stage, he stands far in advance of his neighbour who 
waits until his plants are diseased, and then begins to look about for a spray- 
ing apparatus. It frequently follows, however, that with all his efforts, he is 
not able to help himself, and then, in accordance with what he considers his 
privilege, ho appeals to the State, believing, or, at least, hoping, that by 
legislation he can even up matters, to the advantage of himself and the 
detriment of his foes. 

In answer to such appeals a number of State laws have been enacted ; 
some of these have been partly satisfactory, but none have served fully the 
object for which they are intended. This is nothing more than might 


* Reprint from Floret's Exchange , New York. 
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have been expected, seeing the widely divergent interests of the different 
States, the lack of anything like co-operation, and the fact that public 
sentiment in many cases is indifferent or unfavourable towards such laws, thus 
making proper enforcement impracticable. 

I take it that ono of the principal objects of this convention is to consider 
these matters, and, after hearing as many sides to the question as possible, 
to take some action which will at least lead to a better understanding of 
what can or cannot be done. Let us then consider for a moment the nature 
of some of the more common and destructive plant diseases, for it is only 
in the presence of such knowledge that we can intelligently discuss the 
problems relating to legislation. 

So far as we are at present concerned, the diseases of plants may be divided 
into two principal groups, namely, those due to organised beings, such as 
insects and fungi, and those in which organisms take no direct part, as, for 
example, improper conditions of the soil, such as too much or too little water, 
unfavourable atmospheric influences, and the presence of poisonous sub- 
stances in the soil, air, &c. We are not particularly concerned with the 
insect pests, as they will doubtless receive full consideration from others 
present. 

No bard and fast lines can be drawn between the diseases due to fungi 
and those brought on by unfavourable environment. Many, if not all, 
fungus diseases are greatly influenced by environment, just as much so as 
the hosts themselves. In many eases we find a plant grown with success in 
a certain region succumbing to disease when transferred to another where 
the conditions are such as to make it necessary for the plant to adapt itself 
to the new requirements. During the process of adaptation fungi may find 
their opportunit} r , and the host once infested, it may be only a question of 
time when it is forced to succumb. In such cases it would be obviously 
unjust to hold the man who grew the trees responsible. It was not his fault 
that the conditions under which the purchaser planted the trees were different 
from those nature furnished him to grow them. 

A case in point will more clearly illustrate this matter. Suppose I pur- 
chase 1,000 apple trees from a nurseymau and plant them in what to all 
intents and purposes is a suitable piece of ground. This ground may have 
recently been cleared, and in addition to the remains of roots of certain forest 
trees, the soil may be slightly wetter than that of the nursery. The decay- 
ing roots of the forest trees in the soil may contain the mycelium of a fungus, 
which under ordinary conditions would not attack a healthy apple root. 
Owing to the slight additional wetness, however, and the consequent lack of 
aeration, some of the apple roots in time will be asphyxiated or will be injured 
in other ways, the details of which need not be given here. While the roots 
may be only slightly injured, they nevertheless in this condition become readily 
susceptible to the attacks of the fungus already in the soil, and once started 
all the roots may eventually be killed and the tree will die. Hundreds of 
trees may be killed in this or some similar w T ay, and yet from the very nature of 
the trouble, the delicate questions involved and the complications that may 
arise, no man could positively assert where the blame rests. 

We are by no means holding the nurseryman up as a paragon of honesty, 
but we do wish to give him fair play, for he is unquestionably often blamed 
for things for which he is not in the least responsible. 

Again, there are a vast number of fungus diseases which are almost as 
universally disturbed as the host plants themselves. Thev occur not only 
on the cultivated farms, but everywhere in the woods and wild places, whence 
they doubtless originally came. Such is black rot, downy mildew, and 
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powdery mildew of the grape ; apple scab and rust ; and a host of other 
maladies. It would be manifestly as impossible to control such enemies by 
legislation as it would be to control the dust of the air or the wind that 
wafts it from place to place. Furthermore, it must be remembered that a 
great many, in fact the majority, of the most destructive diseases which affect 
nursery stock are of such a nature that no reliable system of inspection can 
be carried out. Such being the case, we are free to say that in most cases 
the certificates that are given declaring trees to be free from disease are 
little better than worthless. Ten thousand peach trees may be shipped into 
a State, and, so far as anyone can determine, they may be perfectly healthy. 
Notwithstanding this, 50 per cent, or more of the trees maybe infected with 
yellows, and what is more, the malady may not develop for a year after the 
trees have been planted. What is true of peach yellows is true of many 
other diseases, particularly those where the loaves alone aro the parts 
attacked. 

Without further argument, therefore, it may he said that any general 
laws looking towards the control of nursery stock are likely to prove imprac- 
ticable, first, because the nature of the diseases is such as to render proper 
inspection exceedingly difficult, if not impossible ; and, second, no one with 
any regard for scientific truth or accuracy would care to risk his reputation 
in giving an opinion where so many complications are involved. Of course, 
there may be special cases where laws would be an advantage. Take, for 
example, pear blight in the nursery. Young trees may become infested and 
the disease remain dormant in the trees until the latter are set in the 
orchard. Inspection here might be of benefit, but it is questionable whether 
legislation would facilitate matters in the least. Probably not one nurseryman 
in a thousand would refuse to take the proper precautions for eradicating 
blight if the w r ay was pointed out to him. It would be a matter of business 
for him to do so, and this introduces the question as to how far many of the 
problems involved in the matter under discussion could be controlled by 
proper organization among the experiment station workers and others who 
might be easily induced to co-operate with them. I can see no reason why 
a properly organized force of this kind, acting throughout in a uniform 
manner, could not accomplish much good, not only in educating the nursery- 
men and others interested in the lines of work that should be followed where 
emergencies may arise, hut also take such legitimate and proper action 
where the exigencies demand as to make it to the interest of all owners of 
nursery stock to be able to truthfully say that they have put forth every 
effort to have every tree sent out absolutely free from dangerous insect, 
fungus, or other pests. 

So far, our discussion has dealt mainly w r ith the nurseryman. It must be 
remembered, however, that there are other phases of the problem. The 
fruit grower himself is to bo considered, and may often prove an important 
factor to deal with. Tho energetic, successful man, who puts forth every 
effort to keep his trees free from the various foes which beset them, may 
often have his best efforts rendered more or less futile by the fact that his 
neighbour’s trees harbour all sorts of insects and fungi. It is a delicate 
matter to say what shall be dono in such case. The man whose trees are 
infested may not be shiftless. He may be tho victim of natural laws, for 
which he is in nowise responsible, or he may, for personal or other reasons, 
not be able to care for his troes as should be done. To hold the law over 
this man and say that he should spray his trees or destroy them or else pay 
a fine or go to gaol w r ould be manifestly unjust. Public sentiment would 
support him, and therefore the law r , if it existed, could not be enforced. 
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Finally, there is a question of imported pests to consider. What has been 
said of the impracticability of inspection laws will also apply here. It may 
sometimes happen, however, that a dangerous pest is imported, and although 
established in one or more places, might be quickly and easily eradicated by 
prompt and intelligent action supported by proper legislation. Even here, 
however, the futility of State laws can be seen, for the pest may be estab- 
lished at isolated spots in three or more States, and while the laws of one 
State may make it impossible to exterminate the enemy, those oE the next 
may be wholly powerless to cope with it. In such cases, and also where any 
pest hitherto confined to comparatively limited areas, shows an alarming 
tendency to spread, proper federal legislation might serve a useful purpose. 
As to what would constitute proper federal legislation is not within our 
province to say, as the complications involved are far too numerous to be 
considered here. Suffice it to say, however, that the precedent for such 
legislation seems to have been established in creating the Bureau of Animal 
Industry, of the United States Department of Agriculture. By this act the 
head of the Department is given the power to prepare such rules and regu- 
lations as might be deemed necessary for the speedy and effectual suppression 
of the diseases of domestic animals. Necessary rules and regulations are to 
be certified to the executive authority of each State and Territory, and said 
authorities arc to be asked to co-operate in the enforcement and execution 
of the act. This removes all difficulties that may arise between federal and 
State authorities, and gives the head of the Department power to act when- 
ever an emergency may arise. The rules provide for the necessary means of 
bringing to the at tention of the Department any contagious or communicable 
diseases, the appointment of inspectors, the quarantining of the infected 
localities, the destruction of the diseased animals, and compensation therefor 
whenever the latter is recommended by a Board of Appraisers appointed by 
virtue of the act in question. 

Whether such a general law, or a similar one, could be made operative in 
the case of insects and fungi is a question. Public sentiment is not as yet 
very far advanced in such matters, and public sentiment is what makes a law 
operative. In any event, it seems to me that a law, no matter how drawn, 
would prove useful only in certain special emergencies. The greater portion 
of our plant diseases and insect pests cannot be reached by legislation. They 
are governed by natural laws, and it is to these that wc should turn our 
attention. Let us strive therefore to obtain more light on Nature’s funda- 
mental truths, for one such truth well understood may prove of more lasting 
benefit than legislation without end. 
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J. L. THOMPSON. 

In those days of keen competition all over the world, any implement or 
machine that will increase the profits and save the labours of the husband- 
man, will be hailed with gratification by all engaged in the cultivation of the 
soil. At the Hawkesbury Agricultural College farm during the past seven 
years, a number of improved implements have been tried, and, in giving a 
short account of each in this series of articles, l should like readers to under- 
stand that the results given are simply those achieved in my own experience 
of the practical working of the machines on land of good tilth. In my opinion, 
good and satisfactory results can be secured from any implement of intricate 
mechanism only on land that is well cleared and broken up. 


Wardlaw’s Patent Horizontal Revolving Turnip-thinner. 

Tho accompanying diagram illustrates Wardlaw’s horizontal revolving 
turnip-thinner, manufactured by Messrs Tlear and Thomson, agricultural 
engineers, D underline, Scotland. 



Wardlaw’a Turnip-thinner. 

This machine makes good work, is strong and simple in its arrangements, 
and is made to work with either two or three hoes, which are easily adjusted by 
means of different pinions, leaving tho plants 8, 9, cr 10 inches apart. The 
hoes cut about an inch below the surface of the drills. 
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The thinner has been worked successfully by the youngest and most in- 
experienced of the students on the College Parm. It will thin the plants, 
and thoroughly clean 8 to 10 acres a day, the only handwork required being 
to run along the drills, and take out a plant where two are occasionaly left 
together; and this can be done in one-tenth the time when following the 
machine. 

As agriculture advances in New South Wales, I am convinced the growing 
of turnips will play a more important part in our operations. Swedes are 
a most profitable crop, and on the best of the College Parm land, in good 
seasons, we have harvested 15 tons per acre, and sometimes as much as £3 
per ton has been realised by auction in Sydney. 

Turnips cannot be surpassed for topping-up crossbred sheep as freezers 
for export. They are also invaluable as a rotation crop, and preparatory for 
cereala. 

The Wardlaw thinner will also be found useful in thinning sugar-beets, 
and, where that crop is extensively cultivated, should be a valuable acquisition. 
The price paid for the machine procured for the Department was £12. 
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The Influence of Bees on Crops. 

(Continued from page 584.) 


ALBERT GALE. 

Titat pollen is the vital agent in the production of all fruit crops, and also 
the life-cell in the reproduction and perpetuation of all phanerogamic plants, 
i.e.y plants having conspicuous flowers, has already been shown. In this 
division of the vegetable kingdom it has been pointed out that reproduction 
is the result of a union between ovules and pollen grains, the former being 
the cells of matter, and the latter the life-cells. The methods or agents 
employed by nature to bring about this union are various. In nearly all of 
them, excepting that of the union that is produced by insects, it is extremely 
haphazard. Indeed, the union that is brought about by insects is almost as 
fluctuating as that of other agencies, if we except the bee family, and this 
family must be gradually narrowed down to the hive-bee as the one par 
excellence in the art of fertilisation. In the majority of entomophilous plants 
it is almost impossible for fructification to take place but by contact with an 
outside agent, and the only agents designed by nature by their construction, 
instinct, and domestic requirements are members of the bee family. In all 
parts of the world there are many thousands of species and varieties of 
insects. Tot out of this vast army of unique and, in some instances, grotesque 
forms, having peculiarities adaptable for the life they have to lead, and for 
obscuring themselves from enemies by resembling the plants, &c\, upon which 
they live, the only ones that collect and store pollen are bees. 'When 
other insects carry pollen it is entirely accidental. Bees cannot live without 
it. It is their bread of life. Their young cannot be nursed to perform the 
active duties they have to follow without it. In the insect world there are 
artisans in paper-making, in spinning, in weaving, in basket-making, in 
house-building, in masonry, in sawing, in carpentry, in upholstering, Ac., 
each one of them having tools or instruments specially suited for carrying 
out the work nature has intended them to perform ; but the only ones having 
instruments and appliances for gathering, carrying, and storing pollen are 
boos. Pollen is removed from the anthers and conveyed to the receptive 
organs of flowers bv every variety of insect that alights on them during the 
time the pollen is distributive. By reason of the viscid nature of the pollen 
grains of most entomophilous flowers it adheres to the body or legs of any 
insect that may chance walk over it, and is conveyed by them elsewhere. 
If it were brought in contact with the pistil of a flower of its own variety, 
the act of fertilisation would be as eflicacious as if it were carried by bees ; 
but these cases are purely accidental, and the successes are only u few and 
far between.*’ Not so with the bee. Every movement of a bee in the 
direction of fertilisation is a studied one designed purely by Nature to 
accomplish the perpetuation of the plant it is at work upon. The anthers 
of some flowers are so situated as to discharge the pollen only on some very 
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particular spot of the external anatomy of the bee — her head, upper surface 
of the thorax, chest, tongue-sheath, &c., and the stigma is so placed in the 
flower that only that portion of the bee that has received the pollen would 
be capable to effect the purpose. 

I have used the term bees ( Apidce ) frequently to indicate any member of 
that extensive family, but all or every variety of bee although both honey 
and pollen gatherers, are not capable of general fertilisation. It is only the 
most highly developed bees (humble bees and honey bees) that are furnished 
with apparatus suitable for collecting and carrying pollen from flowers of all 
forms or designs. Mason bees and leaf cutters (Osmia and Megachile) have 
the ventral surface of the abdomen furnished with long stiff retroverted hairs. 
These hairs by pointing the “ wrong” way brush the pollen from the anthers 
as the insects pass in and out of the bloom. Grains of pollen become 
entangled among them, and by this means they are transported elsewhere ; 
the hairs on the abdomen of such insects are beautifully adapted for the 
fertilisation of flowers having a broad and flat corolla, and the repro- 
ductive organs being protuberant or conspicuous. If the female organ 
be hidden low down in the long narrow tube that some blossoms possess, 
such as clover, &c., they are utterly incapable of performing tbe uniting 
ceremony required to produce a fertile seed. Figure 1 is the hinder leg 



of one of the hairy bees, the white specks indicating the pollen collected in 
the hairs aftenvards to be transferred to the pollen baskets. Figure 2 is 
the hinder leg of one of tbe humble bees ( Bomhus terrsstris ), and it will be 
noted the arrrangement of the pollen-gathering hairs are carried out with 
greater perfection, but the hairs are distributed in the sameirregular manner 
as in the hairy bee. Figure 3 is that of the ordinary honey bee (Apts 
mellifica) ; the pollen-collecting hairs are much better adapted to their de- 
signed use than is the case with the two former. The hairs on that section 
(tarsus) of the leg are arranged, not in the irregular way as is the case in 
that of the humble bee, but in eight or nine regular rows. This regularity 
ofthe arrangement of the hairs of the pollen-brush enables our domesticated 
bee to brush the grains of pollen from the anthers far more effectively than 
the case with any other member of the whole species. Whilst she is at 
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work on tho flowers she is constantly transferring these grains to the pollen 
baskets, hut all are not stored therein ; some escape, and it is these escapees 
that do the work of fertilisation, 

I think I have pointed out clearly that there is no insect bo highly developed 
for carrying tho imperatively essential pollen from flower to flower as the 
hive-bees. Their intelligence, their energy, their social habits, and the ease 
with which they are kept under control stamp them at once as no mean ally 
to tho tiller of the soil. The practical beekeeper in any district is a con- 
federate that should be welcome to all. The indiscriminate destruction of 
native honey-producing flora should be carefully avoided, because most of 
the plants that I have referred to in these articles are exotics, and these, as a 
rule, bloom in the early spring and the pollen and honey obtained therefrom 
is used in the spring and summer for the raising of young brood. Tho stores 
gathered from indigenous summer and autumn flowers arc to carry them 
over the severity of winter. If there be not sufficient storage when tho cold 
and wet season sets in to carry them through till springtime it will cause an 
insufficiency of bees to do the work nature has assigned for them, and the 
result will be a lesser ingathering of the fruits of the tillers’ labours. Land- 
owners and others cannot have the remotest idea of the mischief they are 
doing to the vegetable kingdom, and therefore to mankind, by the wholesale 
destruction of our native flora. If these are wholly, or nearly wholly, cleared 
from the land to the extent of giving insufficient winter storage for our 
bees so as to decimate them to the extent of their numerical inability to 
carry on the necessary work of fertilisation the result will be more disastrous 
than droughts or floods, because our fruit trees, &e., would cease to yield 
their crops. 

The sons of our agriculturists and others engaged on the land are in- 
structed in pruning, grafting, budding, and other concomitant adjuncts for 
procuring a living from the soil, but none of these are more necessary than 
an acquaintance of bee-management — the practical part of it at least. Apart 
from the profits from the sale of the honey obtained from the bees, or that 
used in the home (there is no food more healthy and invigorating), the 
presence of bees on a homestead are as necessary as the implements of hus- 
bandry, nay indeed more so. 


{To be contimed.) 
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Profitable Poultry Breeding for the Local and 
English Markets. 

GEO. BRADSHAW. 


Introductory. 

After accepting the appointment in connection with the “ Export Poultry” 
trade, it was mv intention during the present winter to produce a work on 
the subject, dealing exhaustively with the poultry question in its various 
forms, particular reference being given to profitable breeding for table 
and market purposes and an egg supply. Since then, however, the prizes 
offered by the Board for Exports at the various Show’s and the Board’s 
pamphlets have created such an interest therewith, that it has been found 
impossible to reply to the numerous correspondents and inquiries on the 
subject, with the result that I Lave decided to postpone the voluminous 
work in favour of a more concise and practical handbook, embodying all the 
subjects which will be contained in the larger one. That the need of such a 
pamphlet exists is evidenced by the fact of the thousands of miserable 
poultry which w r cekly find their way to the Sydney sale-yards, while to find 
scarcity of eggs in the same city for periods of the year, is a serious 
reflection on producers so favoured with a country wdiose climatic and other 
conditions are the most favourable in the w orld for successful poultry-keeping. 

The w r ork is the result of personal observation, all technical terms and theo- 
retical opinions being studiously avoided ; no attempt has been made to invest 
the subject with interest by the means of fine phraseology, the object being 
to furnish a useful and practical w r ork which may prove as beneficial to the 
novice as to the more experienced breeder, and from which both may derive 
assistance and instruction in the pursuit of poultry -keeping, whether for the 
local or English markets. 

Of the various rural industries of the Colony, none of late years is receiving 
more attention than that of poultry-keeping ; the subject being invested with 
still more interest since the Board for Exports announced their intention of 
furthering the interests of this important branch of agriculture by grading 
and otherwise supervising shipments intended for the English markets. 

The many letters of inquiry to the Board, press references, and discussions 
as to the most suitable varieties is the only apology for the present work, 
which, I trust, will go far to place outside the region of dispute the question 
of what really are the best breeds and crosses, the best methods of treatment, 
the dangers to avoid, and other matters calculated to prove that poultry- 
keeping, whether for our local or English markets, can, like other businesses 
(if conducted in a business way), be made a profitable undertaking. 

Should the result of the pamphlet be an increase in our egg supply, and 
an improvement in the quality of our market poultry, the Board’s object will 
be attained. 
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Chapter I. 

When producing a work on poultry, of whatever extent, the hitherto cus- 
tomary plan has been in the form of chapters, beginning with the “ Sitting 
hen,” “ Nest boxes,” “Coops,” “The feeding and rearing of chickens,” 
“ Incubators,” “ Houses,” &c., the last, and usually the longest, being devoted 
to “ Diseases.” The present work will, however, for substantial reasons, be 
a distinct departure from the orthodox, inasmuch as the parties for whom it 
is intended — the farmers of the Colony — have long since mastered the rudi- 
ments of poultry-keeping, the information contained herein being more in 
the way of general recommendations, up-to-date methods of management, 
and the adaptabilities of the various breeds. 

So far as the sitting hen is concerned, it is very well known that farmers’ 
wives and daughters, even with their present loose methods, want of system, 
and closely related inbred stock, have much larger broods of chickens than 
has the poultry-fancier, with his pure-bred, prize-winning, imported stock, 
patent nest-boxes, and up-to-date literature on the subject; while, coming 
to the rearing of the chickens, the females of the farmer’s household, with 
the commonest ways and simplest diets, bring to maturity the largest broods 
with the smallest percentage of loss, the prize poultry -breeder meantime, 
with bis chopped eggs, patent foods, special grit, shell, &t\, congratulating 
himself when able to bring 10 or 50 per cent, of those hatched to a market- 
able ago. Confirmation of this can best be found in the fact that it is now 
no uncommon thing for the fancier to have arrangements made with farmers 
or other country residents, who, for a consideration, receive the eggs from 
the fanciers, hatch, and rear the chickens for them, the advantages being 
that larger percentages are reared, while the free range, fresh soil, and more 
natural food and conditions, conduce to the stock being more healthy and 
vigorous than that reared in the sometimes confined runs or yards of the prize 
poultry-keepers. 

Concerning houses or housing there is little need for reference on this 
head. Fowls can adapt themselves to almost any circumstances, and if well 
fed, and otherwise fairly attended to, they can be kept as healthy and 
thrive as well roosting in the open bush in the coldest part of the colony as 
those in the more temperate parts carefully housed in ornamental buildings, 
constructed on t ho most scientific sanitary principles. I do not for a 
moment either recommend or advise the open-air principle, my object being 
rather to show that the income from 12 or 20 broods of good chickens in the 
year would he a welcome addition to tho farmer’s income, and that to rear 
these there is no need to make special erections, since the spare out-buildings 
of the farm can be well utilised for this purpose. 

However necessary artificial incubation may be to the poultry-fancier for 
tho supply of early -hatched chickens, or to the large breeder for a continuous 
supply, for tho farmer the incubator is undesirable. 

Fowls on a farm are kept under more natural conditions than with the 
suburban breeder, tho result being that broody hens are obtainable nearly 
all the year round. Indeed, if the proper stock be kept, and tho hatching 
arranged to keep up a continuous egg supply, tho outcome will ako be a 
succession of broody hens. 

Coming to diseases of poultry, which are usually exhaustively treated of iu 
poultry works, the causes which warranted me in dispensing with other 
branches of the question also oblige me to but lightly touch on this. Poultry 
diseases arc many and varied, and in spite of all the “ sure cures ” many 
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thousands of all ages annually die from one complaint or another. Fortu- 
nately, however, of all the classes of people who breed fowls none can show 
such a clean bill of health as do the iarmers of the Colony, disease rarely 
reaching them except by the introduction of fresh blood from some infected 
yard. In connection with diseased poultry-yards I should here mention 
that the Press of Victoria have of late been giving much attention to the 
question, it being first brought into prominence by Mr. David Wilson, the 
dairy expert, in his annual report in May last. It was well known that the 
poultry export trade of that Colony was not of the development commen- 
surate with the great assistance given. to it by the Agricultural Department, 
and that after three years’ nursing no improvement was noticeable in 
the market poultry, resulting in Mr. Wilson giving both thought and 
research for a solution of the unsatisfactory state of affairs ; the out- 
come of such investigations are embodied in his report, from which 
I take the following extract : — “ I regret to have to complain of 
the very large percentage of inferior and even diseased birds that are con- 
signed to the depot for export. These are all promptly rejected as being 
unfit for export, the inspection necessarily having to be very closely carried 
out. If the fanners would only send suitable birds for export a large and 
profitable trade could be developed. There appears to be a difficulty in 
getting poultry of the proper type. I learn irorn the farmers that they 
hesitate about introducing the proper breeds for export to their flocks, as 
when making purchases of pure stock from breeders they run the risk of 
purchasing some contagious disease at the same time, which frequently causes 
terrible mortality amongst what were previously perfectly healthy flocks. It 
has come under my observation where valuable flocks of good hardy laying 
fowls have been nearly all lost through the introduction of pure-bred high- 
priced roosters from diseased flocks.” 

Mr. Wilson then raises the question of extending veterinary inspection to 
poultry as well as to cattle and sheep, and asks, — “ why should farmers have 
to run the risk of having their poultry -yards decimated by the purchase of 
diseased pure stock ; the time seems to have arrived when all poultry-fanciers 
will have to submit to have their yards inspected by a veterinary surgeon, 
and they ought to seek for such inspection, as with the scare that has been 
raised in the country about ‘ buying disease,’ the breeder who could produce 
a clean bill of health for his birds would be certain to obtain tbe largest 
number of orders.” 

In giving this extract, there is no insinuation that the poultry -yards of 
this Colony are at all affected as those alluded to by Mr. Wilson. Prevention, 
however, in all cases is better than cure, hence, I advise that fresh stock 
birds, no matter from what healthy yards, should on arrival be kept apart 
from the others, for at least a week, so that either latent or recently con- 
tracted disease may have time to develop, and thus perhaps save an entire 
flock from decimation. 


Chapter II. 

The importance of the poultry industry as a valuable adjunct to the other 
branches of farming, is at the present day being emphasised throughout all 
agricultural communities. 

The County Councils of England are including it in their agricultural 
•actions ; the Board for Agriculture is also giving active encouragement to 
itr development; while the Government Agricultural Department of Canada 
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has of lat© years been making practical experiments as to breeds and breeding 
for the benefit of Agriculturists generally ; and, coming to our own Colony, 
the recent appointment of a poultry instructor to Hawkesbury College, and 
the acquisition of a large number of all the useful breeds of poultry at this 
and the other Government Experimental Ear ms is evidence of the desire of 
the Department to promote the development of this profitable industry. 

James M’Donald, Esq., editor of “ Stephen’s Book of the Farm, in a 
recent letter to E. Brown, Esq., F.L.S., poultry lecturer at Munster Dairy 
School, wrote. — “ In farming, the day or small thingB has assuredly come. 
Poultry is a subject of the greatest national importance ; and is one of the 
small things which might well contribute in a much greater extent than here- 
tofore to the farmer. To small farmers and cottagers, poultry-keeping is 
indeed, or ought to be, much more than a small tiling. When properly con- 
ducted it is a reliable and remunerative source of income, and its reliable 
character is a consideration of the greatest importance, especially to the 
poorer class of farmers, who require the entire produce of their holdings for 
the bare necessaries of life.” 

The Countess of Aberdeen also lately wrote : — “ Lord Aberdeen and I have 
for a considerable time taken great interest in all efforts to encourage the 
rearing of poultry amongst tenants and working people. Our experience 
has demonstrated the truth that it is amongst the agriculturists that poultry- 
keeping will pay best, if they will give more attention to the breeding, feeding 
and fattening, which will enable them to obtain a good price in the market.” 

In commercial undertakings the first and most important point is the 
question of all others “ will it pay r” and when put in connection with 

E oul try-farming the many and numerous failures no doubt justifies the too 
requent negative reply. The whole subject, however, hinges on the 
question “ What is poultry-farming ? ” and when it means a large establish- 
ment, devoted solely to the breeding of poultry, the non-success of the 
business is apparent. 

Poultry-breeding, whether as a commercial business or as a hobby, is a 
most interesting avocation, and may be divided into the following branches : — 
Poultry- keeping on a large scalo as a commercial enterprise ; poultry- 
keeping for farmers as an adjunct to their other items of income ; poultry- 
keeping for town and suburban residents ; and poultry-keeping for prizes. 
The first-named is called poultry-farming, and is understood to mean an 
establishment where a large number of either pure or common poultry 
are bred and eggs produced for table purposes only, and where no other 
stock exists, with the idea that like other special branches of farming, a 
sufficient annual income will be realised to pay rent, wages, feed, interest 
on capital, and provide a living for the proprietor and family. This branch 
of the poultry question has had many special pleader-advocates, however, 
on paper only. The many attempts to establish such large institutions have 
all succumbed, energy ana capital notwithstanding. The late Secretary of 
the Boyal Agricultural Society of England once pithily put it — “ Commer- 
cial* poultry will only pay as an accessory to something else, whether it be 
form or a household. 

Whenever eggs and poultry are spoken of as the food supply of a 
country, France is introduced as the largest producer, and many stories 
are tola of the wonderful poultry farms of that country. It has, however, 
been conclusively proved that no such establishments exist, and although in 
the post year over eleven million pounds sterling was realised for poultry 
and eggs in that country, this enormous amount went into the pockets of 
peasants, cottagers, farmers, and road-side poultry rearers. Indeed it is a 
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well-known fact that every householder keeps poultry, whicli are attended 
to by the females and youths of the family, the industry being so universal 
that France is called a country of poultry -keepers. 

Poultry -farming, where fowls are the only object in view, and conducted 
as a separate business, if liable to be charged with all expenses, will rarely, 
if ever, pay, past experience showing a long record of bitter failures. 

Poultry-keeping for prizes is outside the region of this work, but is 
usually entered upon as a hobby or amusement, the owner’s desire being 
to have good stock, the possession of which tempts him to exhibit at some 
of the various shows, where they are judged by what is called the standard 
of perfection for the breed. The competitive spirit is then aroused, other 
and better birds are purchased, the stock is increased, with the invariable 
result that the hobby develops into a sort of auxiliary to tho owner’s 
business. lie advertises his birds and eggs, as do others their various wares, 
and becomes known by the appellation poultry-fancier. 

What fanciers have done for the poultry industry is at present a debatable 
question. Mr. Tegetmeier, F.Z.S., editor of the poultry department of The 
Field , author of Profitable Poultry and other works on the same subject, 
and a judge of table poultry at the leading English shows, says : — “ I have 
seen with regret, the steadily increasing tendency of poultry shows to 
encourage mere fancy varieties, and to ignore altogether the profitable value 
of the birds exhibited. This has gone on to such an extent, that I do not 
hesitate to affirm, as the result of my experience of half a century, that no ono 
breed of fowls has been taken in hand by the fancier that has not been 
seriously depreciated as a useful variety of poultry.” 

Mr. W. Cook, of St. Mary Cray, Kent, a well-known authority and lecturer 
on poultry, and conductor of the poultry department in Farm and Field on 
the same subject, says : — “ The English breeders not only keep good birds 
but are continually improving them, and these are becoming more plentiful 
all over the country, but the only grave defect is found in the fact that 
exhibitors at our shows are apt to sacrifice the laying qualities to tine feathers 
and good points. Thus oftentimes a good breed is spoiled, because in the 
eagerness to produce tine plumage, &c., the most important qualities from a 
commercial point of view are lost sight of.” 

The following extract is from Mr. Consul Gurney’s Eeport for the year 
1805, on the agriculture of the Cherbourg district (France), which was 
presented to both Houses of the British Parliament in May last year : — “ The 
agriculturists of Western Normandy having given up cereals, now get a very 
fair return for their capital and labour out of dairy-farming, poultry-rearing, 
and market-gardening, and London furnishes them with a profitable market 
for their butter, turkeys, geese, and poultry. Their fowls arc carefully tended, 
and, having the free run of the grazing fields and the cider apple orchards 
surrounding the farmstead, add largely to the profits of the farm. Fostered 
by shows which arc based upon the fallacious principle of breeding for 
feather only, a grievous mistake from a practical point of view, poultry- 
keeping in England has become too much of a fancy, benefiting onfy prize- 
winners and opportunist poultry-breeders catering for the newest lad in 
shape and colour.” 

The above aro certainly grave charges, and coming from such prominent 
authorities, have never been seriously challenged ; still there are others just 
as loud in their protestations in favour of the great benefits resulting from 
competitive exhibitions. However, those outside the warmth of dispute and 
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debate can take an impartial view of the results, and will readily grant that 
fanciers have certainly much benefited poultrj r -keepers by improving some 
breeds in the way of size, and also producing new varieties of much value 
from a commercial point of view, while their attainments in others have 
been but the production of feathers, spangled, pencilled, and laced, combs 
of all the various shapes, excess of fluff and foot feathers, wide cushions, 
and legs of various hues, many of the points being arbitrary, and no proof 
of the purity of the breeds. The aim of the fancier is to breed fowls to suit 
show-pen requirements, and win prizes, and thus assist him to dispose of his 
stock at big prices. The purchaser expecting a like profitable return by 
the same process, the breeding of these birds for fancy points is certainly an 
interesting amusement and instructive occupation, and the pity is that the 
utility question has been relegated to the back ground. 


CHAPTER III. 

PorTiTRY-KEEPiNrs for farmers is the principal branch of the above subject, 
and can be entered upon in quite a cheerful spirit, it being one of the small 
things which they neglect, and which, if attended to in the proper way, 
would mean a much improved balance-sheet. Indeed, of tho many small 
things which farmers should take an interest in and don’t, poultry is the 
principal. Farmers have all the elements of success in their surroundings, 
and everything necessary for the well-being of poultry, but appear to think 
they are too small a matter to trouble about. 

Fowls on a farm, or in a farm-yard, and having a free range, get the 
largest portion of their food for nothing, or at the very smallest cost, while 
small corn, undersized potatoes, and other waste products can be most 
profitably utilised. There is no cost for labour, nor charge for rent or 
buildings, and for these reasons alone fowls will not only pay, but pay well. 

France, which leads the way as a poultry-producing country, depends 
entirely on its cottagers and small farmers for the supply, separate poultry 
establishments being unknown. Edward Brown, Esq., F.L.S , in his work 
on the same subject, says: — “The French farmer needs no one to impress 
upon him the advantages to be derived from poultry-keeping. In his rural 
schools he is taught the principles of this and allied subjects. If he goes to 
an agricultural college, what he already knows is emphasised and corrected, 
and he has the constant example before him of those who find their largest 
and surest source of income irom tho fowls reared and eggs produced upon 
their farms.” 

While the English agriculturists, realising that the staple industries of 
the farm can no longer be relied upon to give them a profitable return, are 
of late years, in many counties, making the cultivation of poultry part of the 
work or their farina, and with gratifying results. Coming to the industry in 
Australia, a few visits to the city centres where such are sold will soon bring 
conviction that poultry on the farms or elsewhere are for quantity most 
abundant, but the vast majority of such are low-conditioned, worthless, and 
frequently diseased specimens, and would fail to find purchasers outside the 
capitals of Australia ; indeed the thousands of fowls which weekly reach the 
Sydney sale-yards is conclusive evidence that poultry-breeding is carried on 
by a large majority of farmers and other householders of the Colony, and 
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although the prices obtainable are apparently nominal, still such prices must 
be paying ones, otherwise the breeding would be discontinued. If the 
present prices do pay the producer, my purpose is to show that with the 
proper stock and attention, together with that other neglected essential, a 
liberal food supply, the breeder will realise double the price for his stock, 
arid be able to market them at a much earlier age, the advantages of the 
liberal feeding system being such that, independent of the enhanced price 
obtainable for the young and meaty carcase over that of the old and lean, 
three broods can be reared and marketed in the same number of weeks 
as was occupied by two broods under the old system of inattention and 
neglect. 

With such a character for quality of the Sydney poultry as I have 
mentioned, and with which the majority of those interested will agree, it 
appears to me most strange the many and frequent inquiries and discussions 
which have of late taken place relative to the best breeds for export, and 
although more immediately interested in the export than in the local trade, 
my invariable reply has been that only the best quality poultry — i.e, 9 young 
and meaty birds —are at all suitable for the home trade, and that when such 
are obtained there is a good paying market for them in Sydney ; indeed, I 
have been informed by the leading poulterers in the city, that frequently 
they have orders for first-class goods, and are prepared to pav breeders own 
price, but the quality is unobtainable. It may be retorted that to produce 
good birds better stock is required. This, however, is only partially correct. 
To produce really first-class table- poultry to command the top English prices 
good stock birds are, of course, an important element ; but were I to recom- 
mend the disposal of all the common poultry in the country in favour of 
pure-breds,and were such recommendation adopted, it would cause a revolution 
in the poultry industry which the results would fail to warrant. Pure-bred 
birds, although to be recommended for producing the best table-poultry, are 
not an indispensable essential, and when farmers and other poultry-keepers, 
by good housing, feeding, and other up-to-date methods, have made the best 
of tho common fowls in their possession, it will be quite time enough to dis- 
card such in favour of pure breeds. And in connection with this same 
subject I should mention that over BO per cent, of the table-poultry put on 
the London markets are what are described as barn-door fowls, *>., mongrels, 
the remaining 20 per cent, being Surreys, crossbreds, and pure breeds ; and 
even the famed Surrey fowls are not always native bred, m either that or 
any other English county, vast numbers of them being brought weekly from 
Ireland, to be fattened in those counties, and sold in the London markets as 
Surrey or Sussex fowls — another proof, were such wanted, that it ib not a 
matter of breed so much as an improved system of poultry-keeping. 

Whatever way we look at the subject we must come to tne conclusion 
that the agriculturist of all others is the man who can and should make 
poultry a profitable undertaking. He has the land and the labour within his 
own family, cheap food, while a very small capital only is required. Indeed, 
poultry-farming on a farm can be carried on at a minimum of cost ; nor is this 
theoretically speaking, for I am aware of more than one poultry-farmer who 
became such from the force of circumstances, and being unable to obtain a 
living from what heretofore was called the staple products of the farm, 
are now making this new and interesting branch of their work a paying one, 
resulting from better methods of management, better breeds, ana an im* 
improved system of putting their stock on the markets, the neglect of any 
of these essentials much lessening the profit. Of course, when the agricub 
turist is a considerable distance from the market he is at a disadvantage 
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compared with those nearer the centre of distribution ; but as it requires no 
more to convey a good chicken to the market than a bad one, the difference 
between that received for the fat and the lean will be so much more profit, 
and as the breeder was able to make it pay under the old system of neglect, 
how much more profitable should the business be when conducted in a 
practical and systematic manner. * 


Chapter IV. 

Eggs. 

Whatever the profitable advantages of an improved system of poultry- 
keeping on the farm may be, the vagaries of the Sydney markets afford an 
index to the vast possibilities of improved methods in breeding for eggs. 
The English market for such extends from 6d. per dozen in the spring 
and early summer months to a shilling in mild winter, or a maximum of 
Is. 2d. in severe seasons ; speaking generally, the winter price being double 
that of the summer. Coming, however, to our own Colony, with a winter 
climate almost equal to that of an English summer, and most favourable for 
a prolific egg supply, what a change presents itself. Instead of our top 
winter prices being double that of the summer, as in England, the actual facts 
are that for many winter months, the market price, whether wholesale or 
retail, is 400 per cent, higher than that obtainable in theplentiest season, the 
4$d. and 5d. per dozen of October and November running up to a couple of 
shillings in April and May, the average price for March, April, May, and the 
early part of June of the present year being slightly over Is. 8d. per dozen. 
The price is the best evidence that the supply is a very meagre one, 
and carries on the face of it a reproach to the cottagers and farmers who 
should be able to put large quantities of eggs on the market throughout all 
seasons of the year; for the inattention and general loose methods of poultry- 
breeding for table purposes is still more intensified when egg production 
is m question ; and should such a state of affairs exist, I have not a 
doubt but that some of the wide-awake English or other exporters will take 
advantage of our neglect, watch our markets, and before we know, land con- 
signments of English eggs during the months mentioned ; which would be 
one of the safest possible speculations, even allowing for the inevitable fail 
in prices that suen importations would involve. English eggs can be landed 
in Australia during the months of May and June, and if sold at la. a 
dozen would return a good profit, and should our unsatisfactory system 
of poultry-breeding continue as in the past, breeders may awake too 
late to the fact, that while breeding for eggs in summer scarcely 
pays, the imported article has so lowered the winter price as to make 
it a like unprofitable one. The whole question of breeding for an egg 
supply after having the proper stock is a mere matter of the regulating ot 
the Welling season, so that the young stock will be coming on to lay when 
prices are at their best. It is not so much the number of eggs a heu lays, 
the time they are laid is the one important point for consideration. A 
hen that lays 150 eggs a year — the majority of which are laid in the six 
months beginning with August — is of far less value than the one that can 
only claim 100 as her yearly limit, when this hundred are available in March, 
April, May, and June; and that these are attainable, I shall in another 
chapter attempt to show. 
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Chapter V. 

Selection of Stock. 

I;n selecting either fowls or animals for breeding, a most important matter 
is consideration of the work which they have to do, for on the selection and 
mating may depend the future profit or loss ; and iu connection with poultry 
there is no stock which show such variations between the breeds, as well as 
marked differences between individual members of the same breed, due to 
the varied conditions under which they are kept. 

To begin with, therefore, I should say that the male bird influences the 
shape, external structure, and general outward appearance. Hence, it is the 
cock bird we must look to w hen we require a large size of frame, it being a 
too well-known fact that a small male bird seldom breeds large ones. The 
hen, on the other hand, generally controls the habits, temper, internal struc- 
ture, vital organs, and constitution. So a good layer will invariably produce 
good layors ; a quick fattener will produce those of the same characteristic, 
if properly mated ; while a hen who is a good mother transmits the same 
virtue to her progeny, a bad layer never produces a better bird than herself. 

The first point in choosing stock for the breeding of good table-poultry is 
that the birds should have a frame suited to carry a large quantity of meat 
on the proper place, and be quick growers and easily fattened. A bird to 
meet these requirements must have a long, square body, long and deep breast 
bone, deep in keel and broad in breast, clean and short legs being also an 
important factor. All authorities also agree on the point that coarse-legged, 
heavy-boned fowls should be avoided, for it is too well known that the best 
meat on a fowl is that found on the breast, and it is this we wish to produce. 
The legs of a fowl are largely composed of sinews, and the meat inferior, and 
this, of course, w r e must avoid producing. Like the male birds, the hens for 
producing good market poultry should be deep iu keel, of heavy build, short 
and free from feathers on leg. In choosing a cock for breeding purposes, 
when the chickens are intended for a good laying strain, it is important that 
we get a good sized, shapely bird, active, close feathered, and one that 
handles well ; a bird of this sort should be mated to hens of proved laying 
qualities, deformed and badly-shaped birds being avoided in all breeding 
stock, their defects being usually intensified in the progeny. As previously 
stated, the aim of the poultry-fancier and exhibitor has been to specially 
breed to improve the outward appearance of the fowls, at the expense of 
utility, consequently it has been found that the poultry-keeper whose object 
is profit must have resource to the now much-advocated system of crossing, 
the result being much more satisfactory than if he had confined himself to 
the deteriorated pure breeds. The re-crossing of various suitable breeds 
gives most excellent results, the progeny being usually better layers, or 
better table fowls, or both ; but when this crossing is persisted in without 
reason or order, the beneficial results soon disappear. This can bo better 
realised by the fact that a pure-bred cock of an approved breed, introduced 
into a yard of common fowls, will, in a single season, most wonderfully 
improve them ; but should this cock be of the first cross himself, of even the 
best breeds, his introduction will have little effect for good. To make the 
benefits lasting, the introduction of new blood must be continuous, and 
consistently done. The farmer by a judicious selection from his stock may, 
in a short time, have a strain of poultry, whether for eggs or table purposes, 
which will repay him a hundred-fold for a small outlay, for to be successful 
in the undertaking it is important to be in possession of a strain of fowls 
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that are of a hardy robust constitution, that will grow fast, mature early, 
feather quickly, and at an early age have bodies and breasts well furnished 
with good flesh. To procure birds of this description it is impossible to 
purchase them. They must and can be bred, and the foundations for the 
building up of such a strain can be found in the detailed list of breeds in 
the following chapters, which gives their different characteristics, the various 
purposes for which they are best suited, and general adaptabilities. 


Chapter YI. 

Asiatic Breeds —Cochins. 

Tins variety, on their introduction into England, now about fifty years ago, 
had the honor of giving the first great impulse to poultry-breeding, and 
created more excitement than has any variety since. They were regarded 
as something wonderful in the poultry world. Their praises were sung far 
and wide, and fabulous prices paid for eggs and birds ; and were for a time 
called the kings of the poultry yards. Like many later day varieties, how- 
ever, which were unduly boomed, when weighed in the commercial balance 
they were found wanting, and have long since “taken aback seat.” Cochins 
were first exhibited in 1850, and although many exaggerated stories were told 
of their “wonderful qualities,” still they were then good layers, one authen- 
ticated record being of five hens which laid a hundred and twenty eggs each 
per annum. The breed also did much good in increasing the size of the 
fowls then in the country, but there is a general acknowledgement that the 
quality much suffered. Whatever merits Cochins had when introduced such 
has now been lost, the opponents of the fancy attributing the deterioration 
to the breeding for the show pen. Cochins are now valued in proportion to 
their shape ; abundant feathering on body, legs, and thighs ; pureness of the 
white in whites ; richness of the sheen in blacks ; evenness of the eolour in 
buffs ; and regularity and richness of pencilling in the partridge; they must 
have neat combs, small tails, high cushions, and plenty of foot feathering. 
In matters pertaining to poultry, Australia, as in most other things, faithfully 
follows the fashion set in the old country ; consequently when a craze arises 
over an old breed, or a new variety is boomed irrespective of its merits, 
sooner or latei a like rush takes place here, and in no other breeds did 
Australians so unreasonably follow their leaders as in the variety under 
discussion ; the classification at the leading shows was most extensive, its 
patrons were mapy ; the exhibits exceeded that of any other breed ; while the 
special prizes and cups offered for its encouragement were far in excess of 
all other varieties. The excitement over the Cochins was such that the 
writer was engaged to go to another colony to make the first award of a fifty 
guinea cup, the only one of this value ever offered for this or any kind of 
poultry in the colonies. The breed was then in the zenith of its popularity, 
and the exhibits numbered over a couple of hundred. However, their com- 
mercial worth was soon found out, with the result that every year since they 
have been rapidly on the decline, the total number catalogued at the same 
society’s show this year being under three entries a class. As table-poultry 
they are now about the worst variety wo have, either as pure or for crossing. 
There is very little meat on the breast, while the breast bone is prominent, 
except in old specimens. They certainly have a lot of meat oil the legs and 
thighs, but this is a bad place for such, and is no recommendation. A good 
table fowl should have a breast bone capable of carrying plenty of meat, which 
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the Cochin lias not ; internal fat being another unfavourable characteristic. 
Cochins, whether for crossing with ordinary farm poultry or pure breeds, are 
not to be recommended, the progeny being lanky, angular, big-boned, and 
are difficult to fatten ; the flesh is both coarse and yellow. Cochins in the 
various colours are inveterate sitters, big eaters, bad layers, and altogether 
unsuited for those who wish to keep poultry for profit. 


Brahmas. 

It is no part of my duty to enter iuto the still disputed question of the 
origin and purity of this variety ; suffice to say we have them, and the present 
show-pen standard of either the lights or darks is certainly for handsome 
appearance a triumph of the fanciers art. Small round heads, neat triple 
combs, profuse leg and foot feather are important points in the breeds. In 
lights the hackle of pure white should be striped with dense black in both 
sexes, black tails, and black with white in the foot feathers, the rest of the 
body pure white. In darks the pencilling of every feather is of much import- 
ance in the lions. The ground colour of the feather is grey, pencilled with 
a darker shade of the same colour. They are a large-sized fowl, with short 
wide back, breasts full, wide, and deep, the breast-bone coming well down 
between the thighs, and legs a moderate length. For many years Brahmas 
were a great favourite in the show- pen. The leading English fanciers’ 
societies up to recently offering larger prize money for this variety than any 
scheduled in their show. The offering of large prizes and cups secured the 
desired effect, viz., correctness of colour, pencilling and other markings, with 
abundant fluff ; but at what a cost ? The brahmas long enjoyed the distinc- 
tion of being the farmers’ fowls, on account of their great Bize and good 
laying qualities, and far from bad table properties ; but these qualities gener- 
ally speaking have been lost in the rage for outward appearance. The deterio- 
ration of the useful qualities is also evidenced by its unpopularity in the 
fanciers’ shows, both in the old country and in the colonies, and nowhere 
more marked than at the leading exhibitions of this Colony and that of 
Victoria, the couple of hundred exhibits of this breed a few years ago being 
now reduced to about two dozen, the public showing their good sense by 
going in largely for the more useful varieties. Brahma-breeders some few 
years ago were very numerous in New South Wales, but later day unpopu- 
larity has reduced their patrons to under half-a-dozen. 

Brahmas do well in confinement, being hardy, and not much given to dis- 
ease. Their eggs are brown but not large. The hens often go broody. 
They however make good sitters and mothers ; and for those who keep non- 
sitting varieties, brahmas will supply them with broody hens. As a market 
fowl they cannot be recommended, they have little meat on breast, with much 
on thighs, and rather coarse heavy legs. However, they cross well ; a large 
sized Dorking cock mated to half-a-dozen sparsely feathered Brahma hens, 
will produce excellent table fowls, the chickens will be found to be strong 
and hardy, and at six months old wifi realise goo 1 prices any season of the 
year in our local market. The pullets will make excellent stock birds, and 
commence to lay at seven or eight months old, hence, if hatched in July or 
August, there will be a full egg supply in March, April, and May ; ana as 
one egg in these months is worth three in the summer the .advantages of 
early hatching will be apparent. 

At the late Dairy Show, held at the Agricultural Hall, London, in a class 
for table-poultry, “ two pullets of any cross,” Lady De Bothsehild won first 
prize with a pair of Brahma-Dorkings, five and a half months old, in a okas 
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of fourteen entries, beating Indian game, Rocks, and other crosses of seven 
months, the same cross getting second prize in a class of twenty-six cockerels. 

Orpingtons, Game, and Houdans, also cross well with this variety, the 
particulars of which will be noted when dealing with these breeds. 

In a lecture given by the late Alexander Corny ns, one of England’s practical 
poultry experts, the statement was made that a Brahma cock with Iloudan 
hens produced the best table-poultry he ever saw, the birds being plump, 
white-fleshed, and bones small. Houdans, however, being so very scarce in 
Australia we need not look for satisfactory results from that quarter. 


Chapter VII. 

General Purpose Fowls.— langshans. 

Possiuly no other variety of poultry has received such prominence for a 
continuity of years, through dispute and discussion as to purity and type, as 
has the Langshan, and to say that such is over would be to anticipate too 
much, seeing that there have been frequent lulls in the controversy, with the 
inevitable revival ; now however, that a type has been fixed, approved of, put 
into force by the judges, and acknowledged by the breeders generally, we 
may at least hope for a finality in Langshan literature and look for the 
results. 

The breed in Australia, for a number of years, has been a favourite one, 
and although never unduly boomed, very high numbers have been recorded 
in tho best New South Wales and Victorian shows ; indeed, some two or 
three years ago, when at their height of popularity, I wrote, “ that however 
valuable Langshans were as a breed of fowls, the then rage was not justified,” 
and their decline in popularity lias been as then predicted. Langshans are 
usually described as a good all round fowl, that is, although good layers, 
and of useful table quality, they do not Btand out or excel in either of these. 
They are now bred long in leg, tight in feather, sparsely feathered on the 
leg, neat combs and moderate tails, black legs, with white flesh, and layers 
of good sized brown eggs. They are hardy, good sitters and mothers ; do 
well in confinement, hut either for local market or export are rather slow in 
developing, thus debarring them from first place for either purpose. For 
birds of large frame, the chickens are rather bare of breast meat. The full 
benefit cannot he had from them until seven or eight months old, and although 
they are then like young turkeys it would he questionable whether the 
price obtainable would pay the breeder for the thirty weeks’ feed ; hut as a 
fowl for home consumption, and killed at the age mentioned, they cannot be 
excelled, while for improving the table qualities of Minorcas they have 
many advocates, but never having had any experience of the cross, I cannot 
give results. 

The poultry expert at Hawkesbury College, in an article in a late issue of 
the Agricultural Gazette , wrote that Minorcas and Langshans were two 
good breeds to cross, the progeny being good layers and market birds ; and 
as Mr. ATCue is no theorist, I feel sure tne result of such an alliance will 
soon he in evidence at the College poultry yards. 

At the English Dairy Show some six years ago, when prizes were given 
for weight rather than quality, Dorking-Langshans won first and Game- 
Dorkings second. A few enthusiasts, however, practically tested the prize 
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birds when dead, and found that the LangBhan cross lost by drawing and 
trussing twenty ounces, or a fourth of its entire weight ; the Game-Dorking 
cross iost but fifteen ounces in offal, thus proving that the weight of the 
Langshan cross was more apparent than real ; and in a report on the subject 
one authority states that we may get large, hardy, and useful chickens for 
the family from a Langshan cross, but it would not produce a first class 
table fowl for the market. In spite of this, I am of opinion that they can 
be usefully employed in the improvement of the poultry of the farm yard, 
but I prefer those of shorter build than the present exhibition specimens. 


Orpingtons. 

Of the numerous new breeds which have been introduced into the poultry 
world, none have taken such a hold as the variety with the above title. 
Some ten years ago they were first issued to the public by Mr. W. Cook, 
of Tower House, Orpington, Kent, whose claim for the breed was that 
it supplied the long-felt want in the poultry world, viz., a breed with the 
combined qualities of an exceptional layer and all requisites of a first- 
class table fowl. "When introducing the breed, Mr. Cook candidly informed 
the public of its component parts, and one of the varieties used in the 
manufacture being an unpopular one, was no doubt largely responsible for a 
host of ill things said of them during the first two or three years of their 
existence. Those, however, who tried the variety and tested it on its merits, 
spoke most favourably of the many qualities of the breed, not ono of which 
had been overstated by its originator. They arc bred in blacks, whites, and 
buffs, of both single and rose combs. The single-combed blacks are the most 
popular. The colour is glossy black right through in both sexes, with 
upright comhs. They have large deep bodies, with long breasts, and deep in 
keel, short black legs, and carry a fine quality of white flesh. 

The variety was not very long introduced into England until it reached 
these shores, its success being unparalleled by any other breed in the same 
time ; the show-pen record for numbers being held for this variety, while its 
non-exhibiting patrons outnumber several of the other breeds combined. 

Poultry-breeders for market purposes have tried the variety with great 
success, resulting in the discarding of other varieties in their favour. Mr. 
Cook, well-knowing the injury done other breeds by judging them for 
appearance only, and fearing a like ill-effect on this his own breed, gives the 
following warning and advice : — “ The Orpington hen combs may fall over 
a little on one side. The large combs denote good laying qualities. This 
also means that the best laying fowls have to be sacrificed, because their 
combs are large, and the judge passes them over, and thus destroys the 
utility of the breed. Poultry societies should award prizes to those which 
are capable of laying the largest number of eggs in a given time. If judges 
would but study the laying qualities and general shape of the fowls, and not 
spend their time in judging the plumage, it would be more beneficial to 
poultry keepers at large.” 

As layers, i;i both winter and summer, of large brown eggs, this breed is 
justly celebrated ; many poultry-breeders who keep several sorts of fowls 
asserting that they had a continuous supply of eggs right through the winter 
from the Orpingtons, when not one of the other breeds w r ere laying an egg. 
The pullets have been known to commence laying at five and a half months 
old. They shortly go broody, but soon begin laying again, and continue for 
several months; the eggs from the second laying being of a good marketable 
size. 
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The breed suits almost any climate or condition ; they do well in either 
confined yards or free range f the chickens are hardy, feather quickly, grow 
fast, and, when suitably fed, are always in killing condition, and at five 
months old will weigh from four and three-quarters to five and a-half pounds, 
hence for either local market or export purposes they are most admirably 
adapted. With a variety for which so many excellencies are claimed there 
should be no need to recommend crossing, as the advantages are not apparent. 
They have, however, been largely resorted to to improve farmers’ poultry. 

The best system to adopt is to kill off all the common cocks and cockerels, 
as well as all hens over two years old, and then introduce d big-bodied, 
short-legged cockerel to about every dozen hens, and when this is repeated 
two or three years in succession, each year new cockerels used, the common 
poultry will generally have become a uniform black colour, while the laying 
and table properties will have undergone a change from unremunerative to 
profitable poultry culture. 

Buffs and whites are of such recent introduction to the colonies that any 
statement regarding their merits would be but the opinions of the few 
interested breeders, and might possibly be changed more or less favourably 
when these colours become more plentiful. The blacks, however, meet all 
requirements, and being so numerous, there is no need to purchase related 
or inbred stock. 


Plymouth Rock?. 

Varieties or breeds of poultry have, like some animals and flowers, on 
introduction been the subject of a boom ot craze, and of recent years none 
more so than Plymouth Rocks. The show-pen records of this variety for 
numbers half-a-dozen years ago exceeded that of any other breed : the re- 
puted laying properties, table qualities, and size, combined with a handsome 
appearance, stamped them as the best all-round fowls, and the colonies, 
always eager to emulate the mother country, rushed them to such an extent 
that for some years the value of the importations from England was much 
in excess of any other breed. Both fanciers and ordinary poultry-breeders 
got smitten with what was then called the “ Rock Fever,” abandoning older 
breeds of tested utility in their iavour. However, in two or three seasons 
the crisis was reached, with the natural result that they rapidly declined in 
public favour, and now only occupy a third or fourth rate place with practical 
poultry-keepers. Good exhibition specimens are found in but few fanciers’ 
hands now, while the numbers exhibited at our shows are only about the 
fourth of what they were a few years ago, newer varieties superseding them. 
In spite, however, of this decadence, Plymouth Rocks have many good qualities. 
They are very hardy, stand damp, cold, and confinement well. They are good 
sitters and mothers, the chickens are easily reared, feather quickly, and are 
not much given to disease. 

The majority of those who have given the breed up pronounce them as 
rather poor layers of eggs, which are small in proportion to the size of the 
fowls. The hens are much inclined to lay on fat, which no doubt affects 
their laying properties. The ordinary blue-barred Plymouth Rock is too 
well known to be here described, and of late years a white has been 
produced with but little hope of a successful future. Those who wish to 
breed poultry for home consumption, and can afford to keen the chickens 
until seven or eight months old, will find the Rocks an excellent variety to 
keep. The cockerels and pullets of this age, if well fed and otherwise cared 
for, will be very large and meaty, one bird alone being sufficient for a good 
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family dinner ; but for the local or export market they cannot be highly 
recommended, for, being fowls of a large frame, they are slower in 
developing than several other varieties, and, consequently, more expense is 
involved in bringing them to a marketable condition. 

A large sized Plymouth Rock cockerel, of from ten to twelve months old, 
can be used to great advantage to much improve farmers’ common poultry, 
or even to mate with first crosses for table-poultry. At the last Dairy 
Show in the Agricultural Hall, London, a pair of cockerels bred from 
Plymouth Rocks and cross-breds, and but four and a half months old, got 
second prize in a big class of twenty-five entries, beating many crosses noted 
for table properties. Plymouth Rocks also cross well with Brahmas ; the 
majority of the chickens being Rock colour and will grow to a great size, 
chickens from this cross frequently reaching 7 lbs. weight at eight months 
old. 


Wyandottes. 

Wyandottes, like the Rock, vere made in America, and, like that breed, 
have taken on well, being now one of the popular varieties, and bidding 
fair to exceed in success anything in the poultry way yet invented by our 
cousins. Indeed, the qualities which have, so far, brought it into public 
estimation will contribute to make it a lasting one, not with fanciers only, 
but, more important still, with practical poultry-keepers, viz., farmers, 
orchardists, and cottagers. 

Unlike the Rocks, they were never rushed, but gradually found favour, 
and there is now little doubt of the permanency of their popularity. They 
are bred in what are called gold and silver-laced and whites, the laced 
varieties finding most favour. In general appearance, they have a short arched 
neck, full hackle, short legs and back, and prominent breasts. As viewed 
beside other full-feathered breeds they may look small, but when handled, 
or even better, weighed, their bulk will be more apparent, which possibly 
accounts for them being frequently alluded to as “the big little fowls.” 
Taking them as layers the general opinion is that they aro excellent ; indeed 
for the quantity of eggs few breeds equal them, and were the eggs some- 
what larger I know of few breeds to excel them. As table fowls I have 
heard them condemned on account of their yellow legs, the theorists 
running away with the idea that this is always an accompaniment of yellow 
flesh, but such is not the case, the large majority of the silvers being as 
white in the skin and flesh as either the Langshans or Orpingtons. The 
hens make good sitters, careful mothers, and commence to lay again when 
the chickens are three to four weeks old. The chickens are hardy, feather 
early, develop quickly, are good foragers, and are always fat enough to kill 
at any age from 12 weeks, and at four months old should weigh from four 
to four and three-quarter pounds each ; hence, if hatched in August and 
September, these ages and weights, which suit the home markets, will be 
attained in January and February, enabling them to be landed in England, 
when prices are highest, owing to the scarcity of the homo and foreign 
supply. Wyandottes are now very plentiful, can be purchased moderately, 
and possessing the characteristics mentioned, there seems neither need nor 
advantage to cross. At the show previously referred to, in the class for 

S ure-bred table poultry other than Dorking or Indian game, Silver Wyan- 
ottes won against 12 other exhibits, which included Rocks, Langshans, 
Orpintons, and Houdans. The same variety also won in the pullet class, 
beating the above varieties as well as British game. 
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Chapter VIII. 

Table Poultry —Game. 

The game fowl, or old English game of half a century ago, in appearance, 
far excelled that of any then known variety, whether as regards its elegant 
form, graceful and majestic carriage, bold, proud, and courageous bearing or 
brilliancy of its plumage, and was often likened to the other breeds of 
poultry as the racehorse among horses, or the greyhound amon^ dogs. The 
form was elegant in outline, and perfectly symmetrical in every part, with a 
small head, fine comb (before dubbing), eye large, full, and bright, bill 
short, breast ample and broad, wings strong, and drooping towards the 
ground, pro jecting rather behind the body, thighs strong, the neck and saddle- 
hackles large and abundant, and shoulders broad. As table-fowls they were 
not of: the largest, but the flesh was of tho most beautiful whiteness, and 
superior to that of all other breeds of domestic fowls for the fineness of its 
fibre, and richness and delicacy of its flavour. The era of the Bhow-pen, 
however, has changed all the above characteristics, the past 30 years being a 
continuous evolution from all the qualities calculated to show courage, to 
what a celebrated present day writer is pleased to describe them now as 
“ approaching the elongated waders of the ornithologist ” ; nor can they now 
be tested by the standard of practical merit as they once were, and can be 
regarded as ornamental fowls only, and like them have become delicate and 
difficult to rear, and aro neglected by those who breed for practical purposes, 
they being unfitted to assist in supplying the market with either table- 
poultry or eggs. 

This great lapse from their one-time prestige has of late years been much 
in evidence among practical poultry producers of the Old Country, who 
recollecting the breed’s one-time economic qualities, by offering large prizes 
at tho best shows for what they rightly term “ Old English Game,” with the 
gratifying result that the plump, close-feathered, short-legged, rich and 
delicate flavoured, fine-fleshed fowl of fighting memory is now fast approaching 
pride of place for popularity amongst the many old and new breeds bidding 
for such claim ; and although only recently reinstated in the great London 
Dairy Show Schedule, at the last exhibition of that society the Old English 
exceeded in numbers the Game which have been annually catalogued for the 
past twenty years. During the years that British Game were being bred 
chiefly for show-pen excellence, and losing economic qualities, the practical 
men of Devon and Cornwall were producing a breed with useful qualities, 
calculated to supply those lost in the extinction of the Old English, and 
succeeded in every way, the name only being unfortunate — /.<?., Indian-Game. 
Malay, English Game, with some Azael blood, are the acknowledged com- 
ponent parts of this variety, which has become most popular, is largely 
exhibited, and ranks as a most valuable fowl, whether for breeding pure or 
crossing with various other breeds. The Indian or Cornish Game may be 
roughly described as a short-legged, short-necked Malay, with a less cruel- 
looking head and more pleasant form than that variety, the general confor- 
mation embodying all the characteristics considered essential for high-class 
table-poultry. The colour of the cocks is green glossy black, with crimson 
shaft in tho hackle feathers. The ground colour of the hen is chestnut 
brown, with rich black lacing on each feather ; the head of both sexes 
rather long and thickish, the wattles small, neck medium length, and arched ; 
body thick, compact, and broad at shoulders ; back flat ; breasts wude, deep, 
plump, and meaty ; legs strong, but much shorter than the Malay. Possibly 



640 


Profitable Poultry Breeding for the 


never since the Cochin fever of half a century ago did any breed take such 
a hold of the English poultry world as did this breed. The Americans also 
rushed it to such an extent a few years ago, that one vessel actually conveyed 
over 1,000 birds from England. About the same time the writer landed the 
first trio of this breed in New South Wales, and then predicted for the 
breed a boom in Australia, no other variety ever taking such a hold of 
Australian breeders in the very few years since their introduction. The first 
two hens (the property of a Newcastle gentleman) exhibited in Australia 
was at the N.S.W. Poultry and Pigeon Show, in 1890 ; the records for the 
present year coming well nigh to any other variety. 

My purpose thus lengthily referring to this breed is to emphasise the fact 
that the popularity has been solely due to their undoubted reputation as 
table-fowls. And whether they retain this popularity dopends solely on the 
breeders and judges of the variety ; and from w T hat I have already seen here, 
and the latest English information, there are grave doubts on the subject. 

Mr. Tegetmeier, whom I have already quoted, says: — “It has recently 
come into fashion as an exhibition fowl, and, in consequence, has become 
better known ; but the circumstance has not been without its more serious 
drawbacks. Indian-Game, as now exhibited, are judged, not for their 
economic value, their short legs, plump breasts, with abundant meat, but 
from their markings. To win prizes at competitive shows, hens must have 
laced or margin feathers. The result of this breeding to fancy points is 
that the show Indian-Game are now bred for their laced feathers, plumpness 
and table qualities being ignored.” What this eminent authority wrote of 
the breeds at the English shows four years ago applies with equal force to 
those of this Colony, the useful qualities of the birds being sacrificed in 
favour of colour-lacing and other show-pen requirements. The tw r o leading 
show's of the Colony, the present being testimony thereof, one of which had 
the very large number of forty-four hens and pullets of this breed 
catalogued, only fourteen of them having standard requirements sufficient 
to receive recognition from the judge. The majority of the unnoticed 
specimens had great size, good shape, condition, and other essentials 
embodying every useful quality. Another Society’s show had some 
sixty-six birds of both sexes, over forty of this number failing to 
reach the arbitrary standard demands, while, for economic purposes, many 
of these were superior to the prize-winners. Still, admitting all their 
great merits as table-fowls, I am, for various reasons, obliged to consider 
that they have now reached the height of their popularity. The great 
difficultyexperienced inbreeding exhibition specimens, and being but moderate 
layers, are handicaps which I fear will prevent them further increasing in 
public favour, and for these reasons are unprofitable to breed in a large 
way, but for crossing with other sorts for prime market poultry they are 
most valuable. A. short-legged, big-bodied Indian Game cock mated to 
Dorking hens will produce table fowlB of the very first rank ; they will have 
the proper quality as well as quantity of breast meat, no matter at what age 
killed. It should, however, be observed here that neither of these varieties 
are considered good layers, and, however valuable the progeny may be for its 
table qualities as stock birds, for an egg supply they cannot be recommended. 
But to get the full benefit of the cross as a table fowl and egg producer, a 
most excellent system will be to kill off all the Indian-game-Dorkmg cockerels, 
and mate the pullets with Houdan or Orpington cocks, and the result from 
these will be satisfactory in every particular. As stated in a previous 
chapter, to cross fowls for the greatest profit the crossing must be consistent 
and continuous; hence the cross-bred pullets from the Houdan or Orpington 
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must be mated back to a Dorking cock, and the produce o£ these back to an 
Indian Game, using the three breeds alternately each year. With a system 
such as mentioned, and no hens kept over two and a half years, the egg 
supply will be more than twice of that from any ordinary collection of farm- 
yard fowls, the chickens admirably suiting either our local markets or export 
purposes. Indian Game also cross well with Orpingtons and Langshans, the 
progeny of the latter are longer developing than that of the former, con- 
sequently more suitable for local than export trade ; youth and fine quality 
being an English essential rather than great size. 

Colonial Game. 

While the Cornish miners of some thirty years ago were building up a 
fighting Game cock to take the place of the old English, and from which 
evolved the present Indian Game, a remarkable coincidence is the fact, that 
about the same time exactly the same process was going on in the Hawkes- 
bury district of this Colony, the breeds used by the old cockers for the 
required purpose being almost identical with those used by the Cornishmen. 
Both parties were working for the common end, namely, good fighting birds, 
little thinking that a fancier’s or show fowl would be tne ultimate result of 
their labours. One great difference between the Hawkesbury and Cornish 
evolutions is that regarding colour ; the birds produced by the miners is a 
new colour to the fancy, while the Hawkesbury men followed strictly the line 
of the British Game, producing their favourites in Black-reds, Duckwing, 
Piles, Brown-reds, Whites, and Blacks. So far as the general build of the 
bird is concerned, a few years ago the Colonial or Australian Game and those 
known as Indians were very much alike, large-bodied, strong in bone, hard 
and close in feather, and carrying a great amount of flesh on the breast ; the 
breed has become a very popular one in this Colony, over one hundred 
pens frequently appearing at the shows of the N. S. W. Poultry and Dog 
Societies. Of late years, however, the craze for breeding long legs and giraffe 
necks on game fowls has been adopted by fanciers of Australian Game, 
short limbed specimens having now no chance for show-pen honors, with a 
natural but sorrowful result of a decline in popularity, and what for its 
many grand qualities promised to supply a want of a large well-fleshed game 
fowl, as a foundation for table poultry, has for this cause alone received a 
back set in favour of the imported Cornisliers with not a single superior 
quality. Australian Game are now bred to a great size, 10Jr and 11 pounds 
being no unusual weight for cocks, the hens going to 8 pounds or more. 
As table fowls they are really excellent in every particular, but like all other 
breeds that excel in this quality are not prolific layers. Of the many varieties 
we have, perhaps there is none better fitted to breed pure for either the local 
or export trade, the chickens like all game are always in killing condition, 
and at sixteen to twenty weeks are well suited for either the Sydney or 
London markets. At the last Bathurst Show for the Government prize for 
poultry fit for export Colonial Game chickens won, the report on the 
exhibits being worth reproducing here. “ The birds had long breasts with 
great depth, carrying a wealth of meat rarely seen on any other variety, and 
of the much desired white or pale primrose colour.” 

Colonial Game I consider in every way fitted to supply the market with 
table poultry, and this can be done either by breeding pure, by crossing with 
other varieties, or by using them to improve the ordinary farm-yard poultry 
of the Colony. Any of the various colours will do, preference being given 
to the pure blacks, they being more as the cockers left them, short -necked, 
short-limbed, wide-shouldered, big-bodied birds, and of great hardiness. 
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Dorking's, 

Of the many and varied breeds of poultry new and old, the Dorking stands 
out as eminently an English fowl, and has for many years been the basis of 
the best table poultry for the London markets. "Whenever English table 
poultry is spoken of Surrey and Sussex fowls are always introduced, and it 
is in conjunction with the Dorking that the qualities of these are so much 
appreciated. Dorkings arc bred in four colours, viz., darks, silver-greys, 
whites, and cuckoo ; the latter colour is unknown in Australia, whites were 
for a number of years bred, but have of late disappeared. The silver and 
darks are of much the greater size; and whatever the correctness of the 
charge against poultry fanciers for spoiling some breeds, little can be brought 
against them in respect to Dorkings. Mr. Tcgetmeier— whom 1 have referred 
to as an opponent of poultry exhibitions as at present conducted for outward 
appearance only — admits that fanciers have much increased the Dorking's 
size, but asserts as a set-off that it has been at the expense of fine bone and 
loss of flesh quality. He maintains that coarse bone, particularly on the 
shank, is not consistent with the best flesh. One most essential point in all 
Dorkings, whether for the show-pen or table, is white feet and legs; while 
another for the show-pen is the fifth toe as a distinguishing trait of the 
breed. Dorkings are much given to an ailment known as bnmblefoot, some 
people associating it with the fifth toe, while others consider the affection a 
consequence of the heavy weights of the breed. Dorkings have large square 
deep bodies, deep breasts, with short legs and feet, a conformation in every 
way suited for carrying a large amount of flesh. Although many first-class 
specimens of this breed have been imported to this Colony they have not 
flourished, one prominent breeder's success notwithstanding. There has 
always been much difficulty in rearing the chickens, but once over six weeks 
they seem as hardy as any other breed. Dorkings are understood to do best 
on a dry soil ; but it is a well-known fact that both the Irish and Scotch 
exhibitors of this breed have for many years beaten the English breeders at 
the best old country shows, and we know that neither country is of the 
driest. Dorkings require fresh blood introduced oftener than other breeds, 
the neglect of this being that the birds get smaller and more delicate each 
year. This, as the majority of the colonial birds are more or less related, 
probably accounts for the difficulty in bringing them up. As steady sitters 
and good mothers, Dorkings are of surpassing excellence ; and for iable use, 
they are unquestionably superior to all other breeds, for although they may not 
excel the game in delicacy, they surpass them in the quality of the meat, and 
that, too, of beautiful whiteness and richness of flavour. The qualities of 
Dorking generally may be stated to constitute it a flesh-producing rather 
than an egg-manufacturing fowl. As it is most difficult to get all the good 
qualities in one variety, the Dorking’s weak laying point can be readily 
understood, consequently to use this breed to the very best purpose we 
must have recourse to crossing, for which it is with several other breeds 
well suited. Dorking cocks mated with Brahma hens produce birds much 
the colour of Dorkiugs in both sexes, very uniform, and of handsome 
appearance ; they grow quickly, feather easily and early, make big table 
fowls for the local markets at, say, six months old, and are credited with 
being good layers all the year round. Dorkings cross well with numerous 
other varieties, but the breed itself being so few in number, breeders who 
can produce them in quantities should find a ready demand for pure stock 
for years to come, which will pay them much better than breeding for the 
market. 
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Houdans. 

Whenever table poultry and egg s are spoken or written of as the properties 
of any one variety, Houdans are the breed selected. That they have such 
attributes in Trance has been proved over and over again. The modern 
Houdan however of the English show-pen has shown itself a very moderate 
layer, the table qualities have in no way suffered, while the competitive 
system has done much to increase the size. Iloudans are the best known 
and most general of the French varieties in Australia, their striking 
resemblance in shape and superior quality and iineness of flesh have earned 
for them the appellation of French Dorkings ; they have small bones, large 
square bodies set on short legs, the long breast bone showing great meat 
capabilities. They lay a large white egg, but in this country at least do not 
justify their character as to numbers. The demands of the show-pen 
system for excessive crests, Ac., has had an effect for ill which has been noted 
by all the practical poultry breeders of the old country, one eminent 
authority writing, — “The Houdan when introduced from France was a 
moderately close feathered, useful fowl for the table and market, and in 
striking contrast to the now full-crested, loose-feathered English show birds 
that are almost unable to see ; as a farm-yard fowl the modern Houdan with 
its huge crest is useless.” Without wishing to go as far as this authority, 
we cannot get over the fact that with all this varieties vaunted properties 
it has so far been a failure in Australia. The two leading poultry societies 
in this Colony and Victoria have been offering prizes for the past twenty 
years, to encourage the breed, but without success, the numbers being on 
the decrease. Houdans, to use the male, are most excellent for crossing 
purposes, and if a healthy, vigorous bird be used, ten to twelve liens can 
safely be put with him, with the guarantee of almost every egg being fertile ; 
if mated to Minorca hens the result will be excellent. Pullets will 
generally be black with small top-knots. They commence to lay early, the 
eggs beiug large and white and produced in great numbers. With Leghorns 
they also do well, and where an egg supply is the object 1 know of few better 
crosses ; with numerous other varieties Houdans also do well. 


(To he continued.) 
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P. MOUILLEFBRT. 

It is very important for vine-growers who cultivate their crops for sale in 
the fruit state, to know' how to preserve the grapes, so as to be able to supply 
them at a time when they are scarce and dear. 

At Thomery, for example, whilst grapes of the first quality are worth from 
2 to 4 francs the kilogramme in September, they reach 8 to 9 francs in 
February and March, and even 10 to 12 francs per kilogramme (= about 
2i lb.) in April. 

Some vine-growers, like M. Salomon, of Thomery, preserve as many as 
100,000 bunches either on green or dry stems. 

Grapes may be kept in several ways, of which the following are the 
principal ones. 

(a) On the Vine. 

When grown in the open air the preservation of the grapes depends chiefly 
on the state of the weather after ripening. If it is dry, they will keep two 
months or more ; that is to say, in the Parisian climate. Grapes ripe at the 
beginning of fSeptember can easily be kept to the end of October without 
any serious deterioration, but persistent rains will shorten the period con- 
siderably by favouring the development of fungus, which rots the berries and 
bursts them, as was seen in 1896. 

Certain vines undoubtedly resist better than others, but the difference is 
not great. Among the best are Chasselas dore, Chasselas Violet, Dodrelati, 
Malvoisie Eose du Po, and Prankenthal. If the vine grows on a wall it 
considerably assists in their preservation to have the grapes sheltered by means 
of movable glass frames fixed in front of the wall, but allowing a current of 
air when it does not rain. The aspect also has an influence on the keeping 
of the grapes. Thus to the north-west or south-w r est, aspects which under 
the Parisian climate receive the rain, they keep much worse than with an 
east or south-east aspect. 

In rainy years, the putting of the bunches in bags, in order to preserve 
them from wasps, will tend to rot them, by retaining the humidity longer 
round the grapes. 

Grown under glass, the preservation of the grapes on the vine is much 
easier. First apply the process of retarding the growth, which w e explained 
in a former article. These grapes having arrived at maturity, the soil must 
be kept dry wdth a temperature as nearly as possible 2 to 4 degrees above 
zero.. The sun must be kept off by straw mats or blinds over the windows. 
Ventilate when the weather is clear and dry, and every day the bunches 
should be examined and the had berries removed. 


* Prom Le Progrks Agricole et Viticole. 

f The months mentioned are the French months— January there corresponding cli- 
matically with, say, July here. 
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Bear in mind that the vines most suitable for this method are : — Muscat 
of Alexandria, Bicane or Chasselas Napoleon, Eoyal Vineyard, and Chasselas 
de Fontainebleau. Blacks are : — Black Alicante, Lady Downe’s Seedling, 
and West St. Peters. The blacks keep better than the white ones. 

By careful manipulation, the grapes may be preserved in this manner on 
the stock until March and even April, that is, until the time when forced 
ones arrive in their turn at maturity. 


(b) Preservation on Green or Fresh Stems. 

To make use of this process, it should be done on a large scale, and in 
special rooms called fruit or preserving chambers. 

These places should be as healthy as possible ; that is to say, with a cement 
avemcnt over a cellar, on absorbent ground. Otherwise it is preferable to 
ave them on the first floor. The walls should be from 24 to 30 inches thick, 
in order to prevent the interior being affected by sudden changes of weather 
outside. 

The number of doors and windows should be restricted to those necessary 
for ventilation and the work. The windows towards the north should be of 
double glass, or covered with thick straw mattresses, or bags of oakum or 
sea- weed. 

The distance between floor and ceiling should be 7 to 8 feet. Finally, iD 
consequence of rigor- 
ous winters which 
might damage or ruin 
the process, it is pru- 
dent to contrive one 
or two openings which 
will admit hot air from 
a neighbouring chim- 
ney, in order to raise 
the temperature when 
required. This is pre- 
ferable to having an 
open Arc-place in the 
room itself, which 
would cause a heat 
detrimental to the pre- 
servation of the fruit. 

The interior of the 
room is divided into 
compartments a yard 
wide by horizontal and 
vertical battens form- 
ing racks, which re- 
ceive the phialB con- 
taining the bunches 
(*ee fig. 1). These 

phials (which hold 125 1.~ Preservation on the fresh stem. 

cubic centimetres and 

cost 4 to, 5 francs per 100) are fixed in notches on a board (fig. 2), or in 
special rings (fig. 3), and the space between each must be small enough to 
economise space, yet sufficient to prevent the bunches from touching. 
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The capacity of the phials is generally large enough to avoid the necessity 
of refilling with water during the whole time of preservation. 

A 5-foot wide passage is left at each end of the room, in order to facilitate 
the diverse manipulation of the grapes, and also to promote ventilation. 



Fitf. 2. —Phials supported in notched shelves. 



Fijr. 3.— Phials supported in rinjrs. 


This arrangement is the one adopted by the viticulturists of Thomery, who 
have had the greatest experience in the art, as in that district over 300,000 
kilogrammes are thus preserved. 


Selection and Crop. 

Grapes intonded for preservation should be, it must be understood, well 
ripened, and from seven to eight year old stocks, which have not been over- 
loaded with fruit. Those grown on chalky soil or chalk aud clay are better 
for keeping than those grown on silicious soil. 

The bunches should have been freely thinned, so that the berries are not 
too close. 

The leaves should have been stripped off by degrees, after maturity only, 
and in such a manner as to diffuse tne suns rays, and prevent them striking 
on the bunches. 

The gathering should be done late, at the end of October, or even after, 
if the season is still fine ; but under any circumstances it must be done in 
dry weather. 

It is preferable to take the bunches from the top of the trellis, as being 
naturally better for keeping purposes. They are cut with a piece of stem 
long enough to introduce into the phial, having generally three eves under 
the bunch and two above it, leaving upon the vine a stub long enough to 
provide the next cutting, unless there is another branch underneath which 
will supply it. ^ It is necessary to proceed with caution, in order not to 
touch the berries and destroy their bloom. Proceeding with the cutting, 
place the bunches, of which there should be one or two on each piece of stem 
or branch, in special flat baskets which we have already described. The 
phials having been filled to the neck with water, and having each received a 
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teaspoonful of charcoal or a good pinch of bay-salt to absorb the gas which 
forms and to prevent putrefaction, the bunches are placed as shown in 
figures 2 and 3. 

It is well to place a little grafting-wax at the upper end of the stem. 
They should be placed in the phials as early as possible on the day they are 
cut. This done, the fruit-room is closed, and the temperature must be main- 
tained as rogular as possible between 4 and 10 degrees above zero, Avith a 
hygrometric moisture not exceeding 70 to 72 degrees. Every day go through 
the compartment with a light, to ascertain the state of the grapes, and take 
away the damaged berries by means of long, sharp scissors. The develop- 
ment of mould should be prevented by lighting a sulphur thread, which in 
burning produces sulphuric acid, and kills these lower fungi. The fruit- 
room should be kept very clean, and not allowed to contain any substance 
susceptible to fermentation. 

To prevent humidity, which is fatal to the preservation, have in the grape- 
room either small dishes of chloride of calcium, or boxes of quick-lime, 
which substances have great attraction for water, and replace them when 
saturated. 


lltfri gera ( i tig Appa ro fits. 

In the district of the Nord, it is very easy to maintain the temperature of 
the fruit-room at 3 to 4 degrees, from the 15th November to the end of 
February ; in fact, during very severe winters, on very cold days, it is 
necessary to warm the chamber to prevent frost, but this is not so in warmer 
climates. In tins latter case it may be necessary to use refrigerating 
apparatus. This has been contrived and employed by M. Salomon, of 
Thomerv, and seems to answer the purpose. It comprises a set of ice- 
making machinery. The substance adopted to lower the temperature of the 
refrigerating water is chloride of methylene, extracted from molasses. 

The cold water comes from a reservoir or accumulator, and circulates in 
the tubes of the cooler, or thermosiphon, which pass through the fruit-room, 
and it may thus be lowered to 20 degrees of cold. But in order to prevent 
freezing, and to keep it liquid, add chloiide of calcium to a density of 0 22, 
which permits a lowering of temperature to 22 degrees below zero without 
freezing. 

With this apparatus, grapes may be preserved with much less loss, and 
very much longer — up to June and July if desirable. Unfortunately, this 
system requires a good deal of capital, and the cost of maintaining it is so 
great that it is only rarely used, at any rate in the Nord. 

Among the varieties of grapes which have been found most suitable for 
preserving on the green stem, come in order of merit : Chasselas Dore, 
Chasselas rose roy files, Lady Downe’s Seedling, Muscat of Alexandria, Black 
Alicaut, Dodrelabi, and Boudates. 


(c) Keeping of Grapes on the dry stem. 

Tin’s is the simplest process of all, and also the one most used. The 
bunches are cut close to the stem and placed on trays covered with bracken 
or selected straw, of which the soft parts have been removed, as being more 
susceptible to absorb humidity and cause decay. These trays are placed on 
placed on special racks in the fruit-room, as was mentioned before. 
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This treatment is specially suitable when the fruit has not to be kept very 
long. 

In large establishments in Thomery where this system is practised on a 
large scale it is arranged as follows : — 

A kind of rack, furnished with drawers placed alongside each other (fig. 4), 

which can be closed or opened at 
will, is used. 

These drawers are about 24 
inches wide, 32 to 36 long, and 5 
inches deep. The bottom is 
covered with coarse rye straw, as 
before stated. 

The bunches are cut in the 
same way as for the fresh process, 
and after being well cleared of 
damaged berries, are placed in 
the drawers with all possible care, 
beside, but not touching, each 
other, in order that decay may 
not be communicated from one 
to the other. 

The rest of the proceeding is 
the same as before : Keep the 
room well closed, sheltered from 
Fig. 4.— Preservation on the dry stalk. Movable light and air, at a low tempora- 

drawers. ture as regular as possible. Avoid 

humidity, and frequently ex- 
amine the drawers, to take away all decaying berries. By following these 
instructions faithfully, grapes may be easily kept until January or even 
.February. No doubt they have not so fine a look as in the fresh stem 
process, but the latter costs much more. 


(d) M. Petit’s Alcohol Process. 

According to the experiments at the National Horticultural College at 
Versailles by M. Petit, Director of the Laboratory at this school, alcoholic 
vapours have a very strong effect on the mould which habitually develops on 
the surface of fruit in a humid atmosphere. 

The Chasselas grapes, placed on the 31st October, 1894, with a 100 cubic 
cent, of alcohol at 96 degrees in a small compartment of 180 cubic decimetres, 
made of brick covered with cement, with a close-fitting wooden door, situated 
in a verp damp cellar (95 degrees Ilygrometric) , and at a temperature of 8 
to 10 degrees, w r ere still, on the 20th November, looking quite fresh ; while, 
on the contrary, those without any alcohol were nearly all decayed and 
covered with mould — in short, they were destroyed. 

After two months in the alcohol chamber, each bunch had not lost more 
than two berries. The quantity of alcohol required is relatively small— 
iVob to y&Vtt part of the volume of the compartment. If the quantity is too 
small, mould will appear ; if it is too large, the grapes take a red tint, and 
acquire an objectionable alcoholic flavour. It is best to fix the quantity in 
each case according to existing conditions. 
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(e) Different processes of preservation. 

M. Cousin, nurseryman at Villiers, has given the following process in the 
Journal for diffusing the knowledge of Horticulture, 1883 : — 

“ Cut the bunches with a short stem at the end of October ; taper the stem 
to a point, and fix it into a potato. These bunches are afterwards placed on 
very dry straw, where they keep just as well as if they were placed in phials, 
according to M. Cousin. Bunches of grapes stripped of leaves and sus- 
pended in a store-room or loft keep a long time. 

“ Separate bunches may also be preserved by hanging them by a piece of 
branch attached to them to a ring fixed in the ceiling, securing them by the 
end of the branch, as that allows the berries to be separated more easily. 

“ Finally, grapes may be preserved, but only for a short time, by securing 
the bunches to nails in the ceiling in a cool and well ventilated room ; or even 
by simply depositing them on tables carefully covered with rye-straw\” 
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Rules to be observed in applying the 
Tuberculin Test. 

The following are the rules recently issued by the Board of Health of New 
South Wales with respect to the test for tuberculosis in cattle : — 

Boabh op Health, New Soura Wales. 


HULES TO BE OBSERVED IN APPLYING THE TUBERCULIN 

TEST. 


Note. — Although this form is designed primarily for use by the Veterinary 
Inspectors of the Board of Health, it is desired that it may be employed 
by all who apply the tuberculin test to animals. The following direc- 
tions, which it is very important to follow carefully, are therefore printed 
here. Forms will be supplied gratis on application to the Secretary, on 
condition that a copy of the record made is subsequently forwarded to 
the Health Department. 

1. Animals should be confined during testing, and the natural temperature 
should not be taken until they have become cool and quiet after being first 
confined. 

2. Animals under test should be allowed to drink only immediately after 
taking their temperature, and not within one hour at least before taking it. 

3. The temperature must be taken in the rectum ; a string should be 
attached to the thermometer and held ; the thermometer, being about 6 inches 
long, should be introduced until its extremity is only just visible; it should 
remain in for five minutes by the watch ; it should be withdrawn horizontally, 
and read while still in that position ; the reading should bo written down 
at the same time ; lastly, the thermometer should be cleaned, and the mercury 
shaken down until it stands below 08°, before replacing it in its case. 

4 !. The natural temperature of the animal to be tested must be taken 
during the daytime before the injection is made at night. It should be taken 
three times, at 9 a.m., at 12, and at 5 p.m. 

5. It is convenient to inject the tuberculin late in the evening, or between 
9 and 10 o’clock, so that observation of the reaction temperature may be 
begun early next day. 
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6. No attempt need be made to ascertain the reaction temperature before 
the ninth hour after injection, and no such observation, if made, is to be 
recorded on this form. 

7. The highest natural temperature observed before injection is to be 
taken ns the datum for comparison with the reaction temperature. 

8. No reaction temperature is to be regarded as decisive of tuberculosis 
which does not exceed tho datum temperature by two and a half degrees 
Fahrenheit, at least. 

0. Animals suffering from advanced tuberculosis arc liable not to give a 
marked temperature reaction, or, if they are already feverish, the reaction 
may not be noticeable j consequently, when the disease can be diagnosed 
with reasonable certainty by ordinary inspection, the tuberculin test should 
not be applied. 

10. Animals, suffering very slightly from tuberculosis, sometimes give a 
marked reaction temperature. In cases in which a marked reaction tempera- 
ture has been observed, and no diseased place is detected when the animal is 
first examined after slaughter, further and more careful search must be made. 
If a spot of disease is at last found which yet cannot be identified as tubercu- 
losis by its appearance, it should be cut out, placed in spirit, and transmitted 
to the Board’s Laboratory for microscopical examination, together with the 
details required in the form. 

11. Every Veterinary Inspector of the Board who tests animals for tuber- 
culosis will do his best to explain his proceedings to, and to instruct, both 
the owner and his neighbours. 


[See next page.] 
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Mules for Applying the Tuberculin Test, 



0) Colour, Ac. (2) Daily, store, working, Ac. (3) Distinguished young animals (the age up to which bovines are to be reckoned as Calves in one year— when younger, 
age to be stated in months). (4) With reference to correction— certificate. (5) Not to be taken before 9th hour. (6) In milch or breeding cows note state erf udder 
especially. (7) Always mention total in herd, total inspected, and total found tuberculous. 
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Trees for Shelter arid Breakwiqds. 


H. V. JACKSON, 

Overseer, State Forest Nursery. 

A matter of great importance to fruit-growers and farmers is the provision 
of sufficient shade and shelter from the too direct rays of the sun, and from 
the hot or cold winds that injuriously affect trees and crops. 

It seems superfluous to quote the authorities who have laid it down that 
forests promote a greater rainfall, &c., some writers being very dogmatic in 
their statements, but we may be on the safe side if we admit that forests 
temper the winds, and that as the air in the dense forest growth is not 
renewed as freely as in open country, and the absorption or throwing off of 
heat is likewise less rapid, the tendency of the forest screen is to equalise or 
modify and regulate surrounding climatic conditions. The clearing of the 
lands for orchard purposes in fruit-growing districts, and the removal of all 
shade trees in wheat-growing country, has been in many cases done in such 
a way that it is evident no thought was given to the necessity for shelter or 
to their value as a means of providing food for bees, not even the indigenous 
trees of the locality being left along the road sides. There is no doubt, 
however, that lines of trees bordering roads and lanes would make some 
appreciable difference to the appearance of the face of the country and as 
breakwinds, but such lines of trees will never be the protection that belts of 
timber trees would have been had provision been made for them, for the 
shelter derived from a leafy screen depends of course upon the formation of 
the locality, the height of the Iree, and the thickness of the belt in propor- 
tion to the height. Upon the character of the orchard will depend the 
variety of tree you will use for sheltering purposes, i.e ., if a screen is desired 
for the fruit in summer and yet some exposure is desired in winter (as in 
the case of (say) cherries), then a deciduous tree will be required, while if 
shelter is desirable winter and summer it must be of an evergreen species. 

As for the varieties one may use, the characteristics essential in both cases 
may be stated as follows : — 

(1.) The trees should be of commercial value. 

(2.) They should not be surface-rooters. 

(3.) They should be varieties least likely to harbour scale, beetles, or 
borers. 

There is a tendency among those anxious to plant avenues, roads, or 
garden-plots, to run on Pinus insignia, Schinus molle , and Ficus macrophylla , 
and I nave had inquiries for poplars for shelter for deciduous orchards. 
Now all of these are trees taking a great deal out of the ground, and surface- 
feeders, which throw out rootlets for long distances. 

It may not be easy to get the exact varieties we want for our extensive range 
of climate, but we have one indigenous evergreen at any rate, which in a great 
D 
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measure will meet our requirements, and I think stand first, namely, the 
Kurrajong ( Sterculia diversifolia) . It is of great value as a fodder and 
fibre plant, is very handsome as a shade tree, and is a deep tap-rooter and a 
clean tree. 

Another evergreen, but an exotic, is the camphor laurel ( Laurus camphora ), 
which is a species, so far as I have seen, free from objectionable scale or 
insects. Though no attempt is made to manufacture camphor from it in this 
country, it is the camphor tree of commerce. Where these species cannot 
be grown, then probably some of our handsomest eucalyptus species will be 
best for the purpose, such as E. saligna (blue gum) ; E. microcorys (tallow- 
wood) ; paniculata (grey ironbark) ; E. corynocalyx (sugar gum). 

In deciduous varieties — in localities where they are likely to grow — the 
American hickory, or pecan nut {Gary a olivaformis) should be tried. It is 
a handsome tree, and valuable alike for timber and fruit, and is a deep tap- 
rooter. Then in districts not too dry, and where there is a moist bottom, 
Taxodium distiohum (the Virginian swamp cypress or redwood) might be tried ; 
it is very handsome and timber of value. Platanus occiden tails (the plane 
tree) also makes a handsome shade tree. There are many other deciduous 
trees, of course, that wall answer the purpose, but the choice will depend 
somewhat upon the distance- the trees may be planted from the cultivated 
plots. I may, however, say that poplars and elms and willows are objection- 
able, owing to the great distance their roots travel. 

As for temporary and rapidly-growing screens of less height than trees 
will eventually become, where they can be grown, bamboos, tne giant reed, 
Arundo dottax , and pampas grass, Gynerium argent ium, should be effective. 

This matter of making provision for shade and shelter is one which old 
established settlers should take in hand in order to redeem any errors of the 
past. And the farmer, opening up a new piece of country, should look 
around him and take into consideration the natural features of his selection 
in regard to its situation and exposure before he sets to work to cut, grub, 
and burn off the natural growth of trees and shrubs, which, if left growing 
at various convenient pointB and along lanes and water-courses, would prove 
of so much value to him in the future. 
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Bee Calendar. 


ALBERT GALE. 

October. 

Neablv the whole of last month drones were on the wing, and, as antici- 
pated, queen-cells were in construction. Indeed, in the metropolitan dis- 
trict, during the latter part of August, my own were hatched, and on the 
16th of last month my first spring swarm came out. Prom the stock they 
issued, neither in 1895 or 1896 did I get an increase. It was one of those 
ne’er do wells. Twice I had changed the queens, but nothing good followed. 
Early in last December I placed in it a strong swarm that half an hour before 
had issued from a neighbouring colony. There was no fighting; I had killed 
the queen of the weak colony. With new blood it became one of ray best, 
resulting in giving me my first swarm this season. In the beginning of last 
month I noticed several small patches of drone blood. As there are numbers 
of drones on the wing, and swarming has begun here, it should be abundant 
further north. Speaking of drones, if what I have so often advocated, i.e 
old queens that were known by their fruits to have been very prolific and 
their progeny good workers, have been kept over from last season as drone 
breeders, the mating of young queens with high class drones will be sure to 
give the best results. 

During last month the summer fruit-trees were aglow with bloom, and 
pollen stores were plentiful. Before this number of the Gazette is in cir- 
culation, swarming will be in full swing. If it is the u early bird that gets the 
first worm,” undoubtedly it is the early swarm that gives most profit. The 
bee-keepers in the old country used to say, “ A swarm of bees in May is 
worth a load of hay ; one in June is not much out of tune ; but one in July 
is never worth a single fly,” The same rule holds goods here, in the 
corresponding months. 

Be careful to see that room in the brood chamber is provided for giving 
the queens sufficient unoccupied space for laying purposes, otherwise she 
will use the empty cells in the supers. 

There will not be much trouble in catching the first swarms of the season. 
It is the fertile queen that leaves with them ; she cannot tty far ; she ia 
heavy with eggs, and will not proceed a hundred yards if she can help it 
from home. As soon as it is noticed that the swarm is issuing from the 
hive, watch the entrance, and pick up the queen as soon as she is outside. 
If you fail to find her, look for her in the flying swarm ; a pregnant queen 
never flies very high. If caught place her in a queen cage, and hang her up 
in a convenient place. As soon as the swarm commences to cluster around 
her shake a hattaful or two. into a box and liberate her amongst them ; it 
saves a lot of trouble. 

If it ia intended to requeen, do not be later than this month. Procure 
laying and tested queens ; it saves a lot of time. Be sure to get them from 
a healthy apiary. It is a safe rule, whatever goes wrong with your bees, to 
say it is the queen’s fault. Of course there are exceptions. 

The principal work in apiaries new is attending to swarming, requeening 
where necessary, and queen-raising. 
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Orchard f{otes for October. 


GEO. WATERS, 

Orchard Manager, Hawkesbury Agricultural College. 

The notes given for last month that apply mostly to the warmer districts of 
the colony, especially those relating to the destruction of insect and fungus 
pests, will apply to the early parts of this month in the later districts of the 
Colony. The scab in apple, pears, and apricots is increasing in quantity and 
the number of districts infected, and should be very carefully watched, and, 
especially in our badly affected districts, there should be a unanimous vigorous 
onslaught on the codling moth in apples and, in many districts, pears also. 

As repeatedly mentioned, for the scab in any of the fruits above-mentioned 
the Bordeaux mixture is the best ; but if it has not been applied before the 
buds burst, it must be reduced in strength, using it no stronger than G lb. 
bluestone, 4 lime, and 40 gallons water. In districts where both the scab 
and the moth are prevalent it is advisable to use the Paris green for the 
moth with the Bordeaux, using 1 lb. Paris green to 160 or even 200 gallons 
mixture. 

At any time Paris green is an awkward spray to apply unless kept 
thoroughly emulsified during the spraying operation ; and 1 nave found in 
practice that there is nothing better to mix it with for effectual application 
than the Bordeaux mixture. Of course it will be understood that if the 
Bordeaux is not necessary there is no occasion to add the bluestone ; simply 
a little lime-water or soapy water will make a good addition. 

An instance also in which the Paris green and Bordeaux can be applied 
together is for the black spot on grapes ( Antliracnosc ) and caterpillars. 

At the College vineyard last year, excellent results were obtained by the 
frequent application of the summer solution of Bordeaux for the spot on 
vines. Portunately we were almost free from caterpillars. The red spider 
must be w r atched carefully during the month, especially on plums. Groat 
quantities of fruit are spoilt by the premature falling of the leaves on these, 
owing to its attacks. About the end of the month the young insects will be 
hatched out. Destroy them by either spraying with the resin and washing- 
soda wash, or sulphur the trees by means of a knapsack distributor, the 
“Vermorel” being about the best. 

As mentioned in last month’s notes, as soon as the orange crop has been 
gathered and the fruit is set, where the black spot, “ Maori,” or rust mite is 
prevalent, get to work at once npon them, using the Bordeaux for the former 
and the soft soap and sulphur spray, or sulphuring in early morning, for the 
latter. I was astounded a couple of weeks ago at seeing a very considerable 
number of the oranges from several orange-growing districts affected, some 
very badly, by both of the above diseases. It behoves all growers to be on 
the alert and unitedly act in their destruction ; for what is more unsightly 
than fruit to be covered by these dirty brown spots or scale pests either, and 
certainly they must depreciate their marketable value. 
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Another pest that is increasing in our apples is the mussel scale ( Mifti - 
laspis citricola and Pomorum). Several pieces of wood received from 
different parts of the New England district were very badly affected by 
these scales, and give one the impression that they are not feared sufficiently. 
Por these the lime, sulphur, and salt winter spray is no doubt the best ; 
but if the trees have not been so treated during the winter, during the 
spring, when the young scales are hatching out, they are then tender, and 
can be killed by the resin-soda wash. The spraying should be repeated two 
or three times at intervals, as all the young scales do not hatch at the same 
time. Generally speaking, the peach aphis has been rather prevalent owing 
to the mild winter. Those that were not killed before the fruit had sot 
should be destroyed now as soon as possible, for, if allowed to remain, they 
distort the young wood into all shapes and spoil the appearance of the 
tree. Young trees should be attended to during the month. All laterals 
should be carefully pinched hack, so that all the energy of the tree will go 
into the formation of the main branches, and thus save a lot of cutting at 
next winter priming. 

All grafts should bo attended to, removing all but the strongest Bhoot. 
Stocks that have been budded should also be looked to. No suckers or shoots 
should be allowed to grow below the bud. It is very essential that stocks 
should be cut back properly. The cut should be slanting, being slightly 
lower on the side opposite to the bud, and it is advisable to stake them, not 
only to prevent their being blown out, but to encourage a straight barrel. 
Where grafts have been put on old trees they are even more liable to be- 
blown off than small ones, and must be tied to prevent it. To do this a 
good stake should bo lashed on to the branch grafted, and allowed to project 
a foot or more over to the end ; then, as the graft grows, it can be tied to it. 
The orchard should be kept well cultivated and free from w'ecds. Too much 
cultivating can hardly be given during the next few months, especially in 
the drier portions. An excellent two-horse cultivator is the “ Top Notch,” 
and for a single-horse one the “ Planet Jr. 4 ’ is an excellent tool. When 
cultivation is mentioned now, it means stirring and not turning the soil to* 
prevent the formation of a crust. If we are fortunate in getting a good 
rain in October, by careful cultivation a good apricot and early peach crop 
is assured. Where obtainable, a good mulching of bush rakings or good 
stable manure is of great assistance in conserving moisture, and is of great 
value to any young trees, and especially those of the citrus family. 
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Practical Vegetable aijd /lower Growing. 

W. S. CAMPBELL. 


Directions for the Month of October. 

Vegetables. 

The weather is very often hot and dry about October, with strong warm 
westerly winds. It is of importance that the surface soil between the 
vegetables should be frequently worked, or a heavy mulch applied to prevent 
evaporation of the soil moisture. Large leafy vegetables like cabbages need 
good supplies of moisture during their growth, for their leaves evaporate 
immense quantities of water. Celery is another vegetable that needs a 
great deal of moisture ; indeed it is hardly possible to grow really good 
tender leaf stalks without an abundant supply of water. Leeks and lettuces, 
tmd all vegetables grown for their leaves, need plentiful supplies of water, 
although it may be possible to overwater and cause these vegetables to 
become too watery. 

Beans , French or Kidney . — These are, perhaps, the most useful vegetables 
for summer, and any of the numerous varieties, dwarf or runners, may be 
sown in quantity in almost any part of the Colony. The dwarf kinds are 
generally considered the best to grow, simply because they are the moBt 
convenient to manage, not requiring any kind of support. If the soil needs 
manure, apply farmyard dung. It is undoubtedly the most satisfactory 
manure for all sorts of Vegetables ; for although the percentages of nitrogen, 
potash, and phosphates may be but small in comparison with the bulk, the 
physical effects of this manure in the soil are most important. If it bo 
thought desirable to add some chemical manure to the farmyard dung for 
beans, then add chiefly potash and some little superphosphate; out there is no 
need to add anything that may have a preponderance of ammonia, such as 
sulphate of ammonia. Lime will be found useful for beans — either the 
common lime, carbonate of calcium, or gypsum sulphate of lime ; but if 
superphosphate of lime be applied there will bo no more need to use gypsum. 
After preparing the land well, sow the beans in rows about 2 feet 6 inches 
to 3 feet apart. Make the drills about 4 inches deep and drop the beans in 
the drills about 4 to 8 inches apart and cover with soil. If the weather be 
favourable the plants will begin to bear in about six weeks from time of 
sowing. Try several kinds, both dwarf and runners, for there is a considerable 
difference in quality. Sow the runners wider apart than the dwarfs, and 
provide some stakes or other supports for them to run up. 

Beans , Lima . — This vegetable is quite different from the kidney bean, for 
the seeds and not the whole pods are eaten ; but the habit of growth is 
somewhat the same, and there is a dwarf as well as a running variety. Treat 
the same as the French or kidney bean. 
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Beet, Bed . — Sow a little seed in drills about 18 inches apart. The seed 
sometimes takes a long time to start with growth, especially if the soil be 
dry. In order to hasten germination, the practice is sometimes resorted to 
of spreading out the seed on a damp bag and covering it with another damp 
bag. In the course of a few days signs of growth will be seen, when the 
seed may be sown ; but if the soil be very dry it would be well to water 
after sowing. When the plants are large enough to stand by themselves, 
thin out to about 9 inches apart. The soil should be well and deeply dug, 
but fresh manure should not be applied or else the roots are liable to 
become unshapely and branched or forked. 

Beefy Silver . — Sow a little seed on rich well manured land. This 
vegetable is not grown for its root but for the leaves and leaf stalks, 
which are used as spinach. It is desirable, therefore, to grow these 
leaves tender and succulent. Liquid manure will be found of much 
advantage in promoting favourable growth. 

Cabbage. — Sow a little seed in drills in a seed-bed. Shade this with some 
light shading and apply water regularly, preferably in the evening or early 
morning. A few well-grown, strong, young cabbages should be planted in 
rich, well-dug-up ground. Plant with caro and avoid breaking the roots. 

Cauliflower. — Sow a little seed, and plant out a few strong plants if any 
are ready. 

Carrot. — Sow a few rows in drills, about 1 foot to 18 inches apart. As 
the seeds are liable to stick together, in consequence of their being covered 
with little hooks, they should be rubbed well before sowing. Carrot seed 
takes n long timo to come up, and as the plants are tender whilst young 
the bed should be kept well weeded, so that weeds do not interfere with the 
young plants. It is inadvisable to apply fresh manure for carrots. The 
ground that had been used for some previous heavily-manured crop, such as 
cabbage, would be most suitable for carrots. 

Celery. — Dig some ground well and deep and apply heavily good farm-yard 
manure. Plant in shallow trenches, about 1 foot apart, in single rows, for 
this is preferable to several rows together. The stalks may be blanched by 
earthing up when nearly full grown or by boards, drain-pipes, or anything 
elso convenient that will keep away the light. If earthed up, care must be 
taken that the soil does not fall in between the leaf stalks. Apply abundance 
of water and liquid manure whilst the plants are growing. Sow a little 
seed for a fresh supply of plants. 

Cucumber. — Sow a few seeds to keep up a succession. 

Cress and Mustard. — Sow a patch from timo to time, in order to keep up 
a supply of these very useful salad plants. The soil should be rich or made 
rich with well-rotted manure. These plants are usually sown together, and 
are about the easiest things to manage. 

Capsicum or Chili , sometimes known as pepper or Cayenne pepper. — There 
are numerous varieties, large and small. Some of the smallest are intensely 
hot and the largest are generally the mildest. A very few plants will be 
found sufficient. Sow seed in a seed-pan or box, and afterwards plant out 
about 8 feet apart. Some kinds are very ornamental when covered with the 
ripe pods, and are used in gardens solely for that purpose. 

Bgg Plant. — Sow seed, or plant out a few plants from the seed-bed. This 
is not a very favourite vegetable in this Colony. If no plants have been 
raised a little seed may be sown. 
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Kohl Bali i or turnip-rooted cabbage. — Sow a little seed in a seed-bed, and 
when the seedlings are large enough plant out like cabbage. This is not a 
very favourite vegetable ; therefore a very little seed had better be sown for 
a first trial. 

* Leek . — Sow a little seed in a seed-bed, and afterwards transplant to ground 

that has been well prepared and made very rich. Leeks need plenty of 
manure and moisture, and manure with nitrogen predominating. If any 
young leeks large enough for transplanting are available, move a few from 
time to time. Plant them deep in the soil. Any leeks that have attained 
nearly their full size may be earthed up like celery to blanch their stems. 

Lettuce. — Sow a little seed. Plant out from seed-bed strong well-grown 
plants into heavily-manured ground. l)o not let the plants suffer from 
want of water. During the summer lettuce are very apt to run to seed and 
become worthless for use. Feeding the plants well will be a considerable 
preventive of this. It is a practice sometimes to sow in drills, thin out 
the plants when large enough, and let those remaining mature where the seed 
has been sown. 

Melon , J Rock or Water. — Sow seed in well-manured land unless it be 
naturally in good heart. Plants from early-sown seed should be making good 
progress by this time in warm districts. 

Okra. — Plant out from seed-bed strong young plants from 2 to 3 feet 
apart. Sow a little seed for later planting. 

Onion. — Sow a little seed, keep the soil well worked between growing onions 
and scatter amongst them a mixture of half soot and half salt, which will 
tend to improve them. Do not earth up the onions, but on the contrary draw 
away the soil from the bulbs so as to expose them to the sun and atmosphere. 

Parsnip. — Dig some ground about 2 feet deep, and sow a little seed in 
drills about 2 feet apart. 

Peas. — Sow a little seed occasionally to keep up a succession, more par- 
ticularly in the cool parts of the colony. 

Potato. — Plant out a few clean medium-sized whole potatoes ; reject any 
showing signs of scab or potato moth. The ground should be rich, and if 
naturally poor apply a heavy dressing of farm-yard manure. Potash, in the 
form of sulphate of potash or kainit, will greatly improve ordinary farm-yard 
manure for potatoes. 

Pumpkin.-— Sow a few seeds of the ironbark variety of pumpkin if it can 
be obtained. The crown pumpkin is also a good variety. 

Badish.— Sow a few seeds from time to time to keep up a continuous supply. 
When preparing the ground apply well-rotted manure. Make the surface soil 
fine and sow the seed in drills. 

Bosella. — Will onlv succeed well in the warmest parts of the Colony. The 
plant is a variety of nibiscus and tbe part made use of for preserves is the 
flower calyx. Sow seed in pots or boxes and transplant when the seedlings 
are large enough. 

Bhuharh . — A little seed may be sown in the early part of the month. 

Tomato. — Plant out largely from the seed-bed, or sow seed to any extent 
that may be necessary. The plants should be supported as they grow, so as 
to keep them off the ground as much as possible. 

Turnip*— Sow a little seed in drills. 

Vegetable marrow and squash. — Sow a few seed from time to time to keep 
up a sufficient supply. 
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Flowers. 

During the month of October, many of our most beautiful flowering plants 
are at their best, particularly the roses ; and of the several kinds, those known 
as the hybrid perpetuals are most resplendent. These are really not nearly 
so prolific or perpetual as most of the tea-scented hybrid teas and Bourbons ; 
but the brilliant colours and beautiful forms of the hybrid perpetuals entitle 
them to places in all gardens. 

Bulbs of many kinds will come into bloom during this month, such as 
lilum of varietes, gladiolus, and many others. The leaves of daffodils and 
other bulbs which have completed their flowering should be allowed to wither 
away and not be cut off, for the material collected by these leaves is stored 
away in the bulbs as the leaves die away and this material is very necessary 
for the next season's flowers and leaves. 

Semi-tropical plants, cannas, palms, ferns, coleus, atlernantheus, and 
tender annuals may be planted out, but they must be well looked after, and 
kept well watered and shaded if necessary. 

Chrysanthemums of varieties may be planted out, or cuttings from those 
already growing may be propagated for a new and better supply. 

Trim up hedges and edgings, and keep grass plots and edgings to walks well 
cut, and in neat order. 
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Wide Tires. 

It is hard to think of a subject that is of more concern to the agriculturist 
than the road-haulage of produce. One of the most important considerations 
in connection with the matter is the question of draught and the factors that 
influence it. Perhaps the most important of these matters is the width of 
tire, and the relationship between the condition of the roads — especially 
unmacadamised country roads — and the tires that pass over them is worthy 
of investigation. In other countries great attention has been devoted by 
the agriculturists themselves to this subject, and in some places the width of 
tire is controlled by legislation. Whether such measures are dosirable or 
not cannot, of course, be discussed here ; but if any of our readers care to 
send in the results of their experience as to the relative advantages or other- 
wise of wide as against narrow tires on difFerent classes of country roads, wo 
would bo glad to publish the information. In the meantime, we reproduce 
from a bulletin compiled for the Department of Agriculture, Washington, 
U.S.A., by Mr. Roy Stone, Special Agent in charge of the Road Inquiry, 
1895, the particulars of some experiments with different kinds of tires on 
roads, sod, ploughed fields, &c., together with the opinions of a number of 
eminent authorities, and a summary of the regulations respecting the width 
of tires in different parts of Europe, and in Canada and the United States. 

Experiments with Wide Tires. 

Experiment in New York. 

From the limestone quarry at Split Rock to the works of the reducing 
company in Gteddes, Onondaga County, N.Y., is about 4| miles. Three or 
four years ago the work of improving this 4 £ miles of road was accomplished. 
Rough quarry refuse, and for part of the distance field stones, were used, 
all hand-broken to 2 and 3 inch sizes. This was covered with fine, unsifted 
quarry chips, and a crown was given to the roadway with an elevation of 
about 6 inches in a width of 16 feet. Waggons w r ere built for hauling stone 
over this road with wide tires and axles of different length, as follows : — 
Front tire, 1 in. thick and 4 in. wide ; distance between centres of front wheels, 
4 ft. 5 in. The rear wheels had tires 1 in. thick and 6 in. wide, the distance 
between centre of rear wheels being 5 ft. 8 in. The axles were 2| in. front 
and 3 in. rear. The constant use of these waggons during the last three 
years has produced a smooth, compact, and regular surface between the 
quarry and the works. The wide tires and varying gauges excited much 
attention at first, and conflicting opinions regarding their utility were 
expressed. The result is eminently in their favour, and a general sentiment 
supports the use of these waggons for heavy loads. Loads of stone, varying 
from 8,000 to 16,000 lb., are continuously hauled over this road with no 
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perceptible wear. The cost per ton of hauling stone has been reduced from 
80 cents to 60 cents, and a team can easily earn from 3 dol. 50 cents to 4 dol. 
per day hauling wall stone, making two round trips of 9 miles each, or a total 
of 18 miles per day. 

Experiment ly the Studelaleer Waggon Company . 

On June 1 and 2, 1892, a series of experiments to determine the relative 
value of broad and narrow wheel tires under different conditions were made 
under the direction of Mr. J. M. Studebaker, of the iStudebaker Waggon 
Company. In these tests the regulation farm waggons were used with tires 
of 1J in., 3 in., and 4 in. in width. 

A Fairbanks dynamometer was attached to the doubletree, and the horses 
exerted their pull through this instrument in order to move the load. The 
scale of this instrument was carefully calibrated by comparison with the 
United Standard Weights and Scales, thereby enhancing the value of the 
result. Eight tests were completed. 

The conclusions arrived at were summed up in this way : 

1. On hard roads, block pavements, and other permanent and substantial 

roads there is no argument, so far as actual draft is concerned, in 
favour of the wide lire, the effect being rather against the wide tire. 

2. In their effect upon hard roads the wide tires have the advantage, 

and this benefit is not sufficiently appreciated by turnpike and 
macadam road companies. 

3. In soft mud, slush, and under similar circumstances, under which 

even wide tire cuts in, the advantage is against the wide tire and 
in favour of the narrow. 

4. On sod and soft ground, where the wide tire dees not cut in and the 

narrow does, the advantage is on the side of the wide tire. 

The committee closed their report with, “ We advocate wide tire for farms 
and narrow tire for good roads and pavements.” 

Experiments in Ztnh. 

Experiments at the Utah Experiment Station demonstrated that a given 
load on lj-ineh tire drew about 40 per cent, heavier than when on a 3-inch 
tire, the draft being on a fairly stiff grass sod. On a moist, but hard road, 
the l j-inch tire drew 127 per cent, heavier than the 8-inch. 

Experiment in Ohio. 

The following wido-tire test was made at the Ohio State University: — An 
ordinary waggon with a new 3-inch tire was loaded with two long tons, or 
4,480 lb., and the draft was measured by a dynamometer. On an ordinary 
earth road, in good condition and hard, the draft was 254 lb. On a grass 
field it was 468 lb. On newly ploughed land it was 771 lb. As the draft 
power of an ordinary horse of 1,000 lb. is 150 ib., two horses could draw this 
load with ease on an ordinary road, and li ton on a grass sod, while with a 
narrow tire half as much, or a single ton, is a full load for a double team. 
Besides this, the broad tires roll and level a road so that the more it is used 
the better it becomes, while narrow tires cut it into ruts, if at all soft. 

Experiment in Missouri. 

A few years ago a number of tests were made by Professor Sanborn, of 
the Missouri Agricultural College, to find the force required to move loaded 



664 


General Notes. 


■waggons having tires of different width. The tests were made with a Baldwin 
dynamometer. The weight of the load drawn was 3,605 lb. each. The tires 
of the wheels were 1 J in. and 3 in., respectively. The tests were made on 
blue grass sward, partially moist. The draft of tho wide tires averaged for 
level ground 310 lb. The draft of narrow tires was 430 lb., or 416 per 
cent, more than the wide tire. Assuming the waggon to weigh .1,000 lb., 
then on the broad wheel 3,248 lb. of load would be drawn as easily as 
2,000 lb. on the narrow tires. Again, the broad wheels in the trial did not 
injure the turf, while the narrow wheels cut through it. The teamsters 
about the college farm invariably use broad wheels. 

[It might be added that a series of practical trials concluded recently at 
the Missouri Agricultural Experiment Station have confirmed the opinion 
that wide tires have the advantage of minimising draught and saving the road. 
In California it has also been decided to enforce the adoption of tires from 
3 to 6 inches wide according to size of axle. — Ed. Agric. Gaz .] 

Vermont Report . 

The Vermont Highway Commission makes the following report : — “ If the 
present law was so amended as to limit the allowed weight per inch of tire 
to a definite number of pounds, we believe that this would best accomplish 
the desired result. To determine what this limit should bo we have measured 
and weighed a large number of waggons representing a great variety of the 
heavier traffic in the State, and have concluded that the maximum weight, 
including waggon, allowed per inch of tire should be 550 lb. This is higher 
than placed by most authorities, but is far less than is the average on city 
pavements. The following table show r s the load, including the weight of the 
waggon, that could be carried under such a regulation on varying sizes of 
tires : — 


Width of tire in inches. 

Allowed load 
(including 
weight 
of waggon.) 

Width of tire in inches. 

Allowed load 
(including 
weight 
of waggon.) 

o 

lbs. 

4,400 

3£ 

lbs. 

7,700 

2 i !!! 

4,950 

32 

8,250 

24 

5,500 

4 

8,800 

2 $ 

6,050 

4£ 

5 

9,900 

3 

6,600 

11,000 

3J 

7,150 

6 

1 

13,200 


For vehicles provided with suitable springs the allowed load could properly 
be increased one-third. 

It will be seen, therefore, that wide tires are not only lighter in their 
draft than narrow ones under nearly all conditions, but they cut up roads 
very little ; in fact, when 6 in. wide they tend to make tlie road better 
continually. 


Opinions of Correspondents. 

G. A. Boullicr, C.E., Flushing, N.Y., says : “ I have followed with 
interest the operation of the wide-tire law since its first passage in thia 
county, and cheerfully place at your disposal such facts as I have. The 
original law, calling for a 5-in. tire, had to be amended a number of times 
before it became acceptable to the people. Not so much on account of any 



General Notes. 


665 


special opposition to the wide tire, but owing purely to practical difficulties. 
As the districts travelled over by our farmers on their way to and from 
market abound in street-railroad tracks, it is a necessity that the waggons 
should have the same gauge as the tracks ; it was found that owing to the 
peculiar construction of our farm waggons, it was impossible to widen the 
tires to 5 in. and still maintain the gauge to 4 ft. 8 i in., as the waggon 
bodies would not allow the wheels to be brought sufficiently close together ; 
in other words, there was not space enough between the wheels and body to 
admit of such a wide tiro. Hence the law was changed to 3 in. The reason 
given above is of course purely local, and is only mentioned to explain the 
somewhat narrow limit adopted. Those who have complied with the law are 
well pleased with the result, and are urgent about others following it. I 
gather from conversation with farmers who have to travel over earth roads 
before reaching the improved ono3 that they realise the benefit that the wide 
tire is to them, and that their new waggons are likely to be built so as to 
admit of 4 and 5 in. tires, so that in a comparatively short time I expect to 
see really wide tires in very nearly general use. When I purchased the 
road -repairing outfit for Flushing, I had 5-in. tires placed on the sprinkling 
carts and on team waggons, and 4-in. ones on the one-horse carts. These 
were the first wide tires seen in this vicinity, and I was subjected to con- 
siderable ridicule for a time, but the local contractors were not slow in 
appreciating the benefits resulting from such tires, and of their own volition 
they adopted 4-in. ones throughout. The benefits that will result to the roads 
is unquestioned, but the law having gone into effect only last fall, the time 
has been too short to allow of a practical demonstration of those benefits. 

From experience here I believe that in localities where seriouR opposition 
is developed against the “ widc-tire law,” a gradual application ot it will 
eventually produce the desired result. It is simply a question of convincing 
the community; once self-educated they will go beyond the limits set by the 
law. The Jamaica road is holding out well, and is carrying without injury 
to itself a very large and heavy traffic that has developed since its construc- 
tion. As a matter of interest 1 will state that the construction of that road 
has thrown the heavy traffic above-mentioned on some 4-incli roads, built 
within the village limits at a time when the improvement of the Jamaica 
road was not thought of, and that these thin roads have borne the traffic 
without injury. I do not wish to bo understood as advocating such thin roads 
for heavy traffic, but I wish to show that under favourable conditions much 
thinner construction can be used than is generally considered necessary.” 

Sterling Elliott, editor Good Roads Magazine , says : “ Of course everyone 
is familiar with the Michigan wide-tire law. I have a number of reports 
from that State, showing that it is giving very good satisfaction except where 
they still retain, in some parts, the old method of ‘working out’ the tax. I 
think if we can encourage a tendency in the direction of wide tires, and get 
those who are quick to learn to adopt them, and thus prove that they are an 
advantage to the teamster as well as to the road that after a few years it 
will be very easy to get legislation which will entirely prohibit the use of 
narrow tires.” 

W. C. Nones, President of the Kentucky "Waggon Manufacturing Com- 
pany, says: “The demand for wide-tiro waggons seems to be increasing 
isach year. We cannot, without too much delay, undertake to state just the 
number of waggons with tire 3 inches or wider that we have manufactured 
in each of the past two years, but at a rough estimate, would say that about 
one-tenth of our entire output would come under the above-mentioned class, 
somewhere from 1,500 to 2,500 waggons each year. In our judgment these 
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wide-tire waggons are an improvement upon those with narrow tires in those 
sections of the country in which waggons are used on dirt roads, and they 
are also better adapted for miscellaneous hauling in general farm use.” 

Eoberfc J. Neely, dealer in farm machinery, Paris, Kv., says: “I have 
sold quite a number of wide-tire waggons in the past three years* The sale 
of them is steadily on the increase. 1 believe that a few more years will see 
them used almost altogether. The turnpike companies in this country offer 
a reduced rate of toll to all persons, farmers, and teamsters who use wide, 
tires. Aside from this, the fanners like the wide tires better than the 
narrow strictly for farm use, as the wide do not cut into the ground so 
readily as the narrow ones. There are probably forty or fifty waggons with 
and 3 inch tires in use now in this county.” 


Newspaper Notes. 

M. J. Lewis, a well-known wheelman, and an advocate of good roads, 
said: “I took a ride over the country roads on Thanksgiving Day and 
found them hard riding. In my wanderings I came upon waggon tracks 
made by 6-ineh tired wheels. These tires made the country roads where 
they had travelled almost like a pavement, and I followed the tracks until I 
found the owner of the waggon, who, in conversation, said he could haul 
heavy loads with such tires when the roads were in a very bad condition.” 

On soft roads where these tires have gone over, it makes it an easy matter 
for cyclists to spin over the country. Mr. Lewis spoke to several farmers 
regarding these wide wheels, and they are soon to use them. — Youngstown, 
Ohio, Indicator , December G, 16® t. 

A law was made by our legislature about fifteen years ago, requiring all 
lumber waggons to be used in our county to be of wide tire, and this was to 
be within twelve months’ time, but the law fell dead on the statute book, as 
it was found impracticable to fix wide tires on the old waggons within the 
time required, if at all. But public opinion was educated through the Santa 
Clara Grange in favour of the wide tire, aud it is now a rarity to see an old- 
time waggon on the road. — I. A. Wilcox, member of Santa Clara Grange, 
California. 

By an experiment recently made in Ohio University, it was found that a 
double team could draw, upon an ordinary waggon with the 3-inch tires, just 
twice as heavy a load as upon a waggon with the usual narrow tires, the 
trial having taken place upon an ordinary earth road. It has been found 
also that the wide tire help to keep earth roads in order. — Kelly, Ga., News. 

Within the past year the Ulster County Bond Improvement Association 
has been formed to remedy the evils resulting from years of bad management. 
So far, the Saugerties road, with the exception of 1 mile, has been put in 
good shape. Teamsters, who cart building stone, have found out this fact, 
and are hauling over this road. Time teamsters usually draw from 4 to & 
tons on narrow-tired waggons* making deep ruts and ruining the road. 
Some time ago a plea for the enforcement of the wide-tire law wa* presented 
to the Board of Aldermen and referred to the Committee on Streets, where it 
died. It is useless to repair the roads and allow narrow-tired waggons; to 
again ruin them;- — Kingston, N.Y., Lnuhr, 

A country correspondent expresses the idea with good Yankee plainness 
when he says: ‘ ‘ Eanners want common-sense laws founded on emmm"flms 
principles. They believe that the beet mean* to preserve the Tmsinmgmdt 
condition iato have wider tires on waggon s drawing heavy loads. Adi toed* 

which waggons with wide tires are used you will find smooth and fear 
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from Tuts; but roads on which narrow tires are used will be rough, with 
deep ruts, which make them very bad for light vehicles and sometimes 
impassable.” 

The agitation for good roads is having an effect. The Pullman Tribune is 
pleased to see the number of wide-tired waggons that have come into use 
this season, and it wisely adds : “ Next to macadamizing the roads, which 
will be impossible for several years, wide tires will do the most good.” — 
Oregonian , Portland. 

ijpon the topic of good roads, Mr. A. C. Sisson says : 44 1 suggest as a starter 
that farmers adopt the 5-inch tire and shorten the forward axle. Wherever 
this is tried it is found that the tire helps the road, whereas the narrow tire 
cuts into and spoils the road. This they can do without changing the tire, 
by going to a blacksmith and having an extra tire put on over the other 
one .” — Baltimore American. 

“ It is to be hoped that the first legislation looking to the improvement of 
the roads of the country will be in the way of encouraging the use of wide 
tires, for one narrow-tired waggon will do more damage than a dozen with 
wide tires if the roads are at all soft. No one disputes the philosophy of 
wide tires, and no one seems to have any good reason to offer why they 
should not be used. Our farmers simply follow precedent, and go on using 
narrow tires because their fathers did before them. Lumbermen and 
freighters use wide tires almost universally, and save money by it.” — 
Baltimore American . 

Width of Tires Prescribed in various Foreign Countries. 

[Consular Reports.] 

Austria. 

All waggons built for a load of more than tons must have wheels with 
rims at least 4<\ inches in width (Styria and Carinthia), and if built for more 
.than 4£ tons (in Styria) or more than 3£ tons (in Carinthia), the rims of the 
wheels must be at least 61 inches broad. In lower Austria a width of wheel 
rim of 4| inches is required for loaded waggons drawn by two or three horses, 
and in Bohemia the same regulation is in force. 

Prance. 

Every freighting and market cart here is a roadmaker. Its tires are from 
3 to 10 inches in width, usually from 4 to 6. With the few 4-wheeled 
freight vehicles used the tires are rarely less than 6 inches in width, and the 
rear axle is about 14 inches longer than the fore, so that the rear or hind 
wheels run in a line about an inch outside of the level rolled by the fore- 
wheel. 

Germany . 

The Aet of April 16, 1840, prescribes that waggons for heavy loads, such 
as coal, briefe, earth, and stone,, must have a width of tire at least 4 inches. 
The same Act provides that all vehicles must have a fiat and not rounded 
surface of the tire. All light vehicles must have a width of tire of at least 
2| inches. 

Switzerland. 

Waggons must be prodded with wheels having tires of a width propor- 
tional to the largest loads admissible. Two or more horse waggons shall 
have a width of tire not less than I inch for each draft animal. Vehicles for 
transportation of heavy objects which cannot be taken apart must have a 
tire not less than 6 inches wide. 
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Canada . 

In Ontario the Department of Agriculture advises that with waggons 
without springs, the tire should never be less than 2J inches in width for a 
load of from 500 to 1,000 pounds on each wheel. For loads of from 2,000 
to 3,000 pounds to the wheel each tire should have a diameter on the face 
not less than 6 inches. This recommendation will be adopted in Ontario 
this winter (1895). 

Practical Instruction in Ensilage. 

Me. H. J. Nesbit, of Kent Grove Dairy, Young, in a recent communication, 
suggested that if in the proper season an expert would visit districts to 
supervise the building of ensilage stacks on some farm to which farmers in 
the neighbourhood could be invited, good results would follow. Mr. NeBbit 
expressed his readiness to provide the requisite material. 

The proposal has been brought under the notice of the Travelling Agri- 
cultural Instructor, Mr. J. L. Thompson, and he will arrange to carry out 
the idea during the present season. 

As the applications for Mr. Thompson’s services to lecture in various 
districts are numerous, it will be necessary for those desirous of organising 
a party to receive practical instruction by putting up the fodder under the 
expert’s personal direction, to give ample notice and to make well beforehand 
all necessary preparations so as to have plenty of material in readiness and 
to secure the attendance of as large a number of the neighbouring farmers 
as possible. 

Buckwheat. 

In his annual report for 1896 the Farm Foreman (Mr. George Cobb) of the 
Hawkesbuiy Agricultural College, remarks : “ Three acres of buckwheat 
were sown in the first week of October, viz., 2 acres Japanese, 1 acre Silver 
Hull. This crop did fairly well, having the advantage of a low, sandy spot. 
Buckwheat is a first-class plant to grow if for no other purpose than for 
bees. It can be sown at intervals from the end of August to the end of 
January, and is continually in bloom throughout the spring, summer, and 
autumn months. A gain, this crop is*especially easy of culture, 'and about 1 peck 
of seed per acre may be sown in drills 22 inches apart. During the period 
of growth the Planet J unior should be passed through the rows about three 
times, and it is surprising to see how the plants respond to such treatment. 

Cutting and Curing Small Crops op Hay. 

In my experience grass cut when in full blossom will give the best results 
in the production of beef, milk, butter, and cheese. This stage indicates the 
completion of the storage of plant food. After this there is a gradual change 
of the nutritious green and succulent substances of the plant to woody fibre. 
Grasses that are just coming into blossom are very satisfactory for hay, but 
there is danger of their containing too much of the laxative property. 

In the production of large quantities of grass for hay, my belief is that as 
we cannot secure the whole at just exactly the right time it is best to err some- 
what by commencing a little early, so that the greater portion may b# secured 
by the time the full bloom is out, leaving choice pieces for horse hay to 
become a little more mature, and cut just as the grass is going out of blossom. 
A good healthy horse reasonably driven and worked will not suffer from 
laxness if fed on bay cut at this stage. 
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Hay never should be stored until all moisture, whether from rain or dew, 
be thoroughly dried from the outer surface of leaf and stem. This moisture 
is very different, so far as the keeping properties of the product is concerned, 
from the juices which sometimes give the hay an uncured appearance. 
Atmospheric moisture should be religiously guarded against in the field by 
the use of hay caps and proper piling. In fact, grass never should lie flat 
over night, and if unfortunately w r et weather is indicated after the mowing 
machine has run a part of the forenoon, rake and pile the green product in 
safe small heaps. This will preserve the aroma coming from the waxy deposit 
upon every blade, stem, and blossom of all cultivated grasses, and also the 
green colour. Grass cut in the afternoon should at least be drawn into 
large wind-rows, and as much done in the way of raking scatterings and 
putting all in as compact form as possible to prevent exposure to dew. It 
is a mistake to salt hay because it is a little too damp to keep. Animals are 
thus obliged to eat salt when they do not crave or need it, and a derangement 
of the digestive system is quite liable to follow. Overdrying injures hay 
very much. If watched closely this can be prevented by piling immediately 
when too rapid curing is apparent. 

In shocking tuck the hay under the heap nicely and neatly with the left 
foot. It can be done quickly, and the advantage cannot be appreciated until 
tried. Never shake out hay until the dew is off, but commence as soon after 
this as possible, for much hay can be nicely stored before noon when the 
weather is good. It pays to start the tedder or shake up by hand soon after 
mowing commences, and after the heaps are shaken out. 

In the cutting and curing of clover good weather is especially desirable. A 
safe rule to follow is to cut when the heads are half turned. Dry as fast as 
possible, and if the weather is clear and dry pile in fair sized heaps, trim up 
well, tuck the hay under at the bottom, put on the hay caps, and let stand 
until the clover appears well cured, and will keep after airing a few hours. 
Open as soon as the dew is off when the weather is the best, but do not shake 
out much, and do not dry so that the leaves will crumble. It will keep by 
simply drying off the outside moisture. 

If hay must remain out a number of days because of cloudy weather, it is 
an excellent idea to double the heaps, as a much smaller amount will be 
exposed to moisture. It requires considerable experience to know just when 
hay is in best condition to store. Take a wisp and twist it. If it feels like 
a wet rag it is not lit for storing. Do not pass judgment upon a large lot 
by simply trying one wisp. Go over the whole field and try some under- 
neath as woll as on top of the shock, and when it all has that general dry 
feeling, so well known from careful and well-studied observation, commence 
to haul immediately, and lose no time in putting it all under cover. Keep 
in mind that a thoroughly desirable product is always in demand, and it is 
the quality that is questioned and not the price by the buyer, who knows a 
good thing when he sees it. — A. A. South wick, American Agriculturist . 


Harvesting Oats on a Small Scale. 

I like to cut oats before they are fairly ripe. If harvested when the kernels 
are just beginning to harden the straw will be almost as good to feed as hay, 
and the grain will be bright and rich. 

I usually let mv oats lie in the swath for a day or two, until well dried out. 
Then they are raked, bound and set up in shocks of ten bundles. There is 
room for a great deal of care in this part of the work. Grain carelessly put up 

E 
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will in stormy weather become wet easily. My way is to set up eight bundles 
“two and two.” Then I take two bundles, and, standing them on the butt end, 
split them by pullingthe heads down toward the ground until half the bundle 
has been treated in that way. Then I turn the bundles over the top of the 
shock, one on one end, and one on the other, butts together. These form a 
cap which will, after fairly settled, greatly protect the shock from injury by 
storm. Some hold the bundle against their bodies while preparing them for 
caps, and others bind part of their bundles with the baud nearest the butt, 
and use these for caps. Xo doubt they do make better caps. The Dutch 
cap is made by setting the bundles in a round shock, and opening one large 
bundle so that it will stand with the butt upward, covering the entire top of 
the shock. This is a good way to put up grain. 

After the grain has stood for a week or two, depending upon the weather, 
it will do to go in. If the shocks seem damp, it may be necessary to set them 
apart for a few hours in the sunshine. 

Of course, if one has a large crop, and uses a reaper and binder, it may be 
necessary to let the grain stand a little longer before cutting, but even then 
it may be done before the crop is dead ripe. It will not shell then, the grain 
will be much finer, and the straw a great deal nicer. Oat straw is coming to 
be valued much more highly than formerly. It used to be common to see 
great stacks of straw rotting, or burning down in the field or near the barn. 
We have learned that straw has a good market value, and that we may add 
many dollars to our receipts for the year by cutting oats early and properly 
caring for them. — E. L. Vincent, American Agriculturist. 


Cow Peas eok Seed. 

Befobe harvesting let the pods of the peas get fairly dry, but do not allow 
them to stand until shattering will result. Of course all will not ripen evenly. 
Some pods will be dry before others are fully formed. Judgment must be 
used as to the exact time of cutting. Peas do not shatter very readily, bo it 
is best to let them get pretty thoroughly ripened. Cut with a mower, rake up 
and pile in small cocks until the vines have dried. If the weather is not 
rainy or damp they may be put into small stacks, where they will dry out 
completely. But it is best to haul to some open shed or the barn, and spread 
out on the floor or racks until threshing-time. If there is any tendency to 
mould, turn over occasionally. With dry air there will be but little difficulty 
in getting them thoroughly dried. 

If a beau thresher is owned in the neighbourhood run the peas through 
this, and they will come out cleaned and ready for storing. Tne straw will 
probably be so woody that stock will not eat it readily, but put it somewhere 
in the feed lot so that the animals may pick at it at will. It no regular bean 
thresher is available, an ordinary wheat thresher can be used by taking out 
about half the concave teeth and lowering the concave, then properly arrang- 
ing the screens. If a barn floor is available, the peas can be tramped out with 
horses and cleaned with a fanning mill. This, of course, is a somewhat tedious 
process, hut where only a few bushels are wanted for seed it answers very 
well. 

Store the peas in a dry place, putting in sacks or bins. If there is any 
danger from the pea or bean weevil, put into a tight bin, or better, a tight 
box, and place an open vessel containing carbon bisulphide on the top. The 
bisulphide being heavier than the air will settle down through the peas, 
effectually destroying all insect life. 
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Cow Peas as Green Manure. 

Mb. Geo. Cobb, Farm Foreman, Ilawkesbury Agricultural College, speaking 
about cow peas, says : “As a green manure, the cow pea is invaluable, and 
as a proof the following statement may be of interest: — Last year (1896) 
I sowed wheat on a piece of land following cow pea (which had been cut 
and carted off for threshing), and the growth of that wheat was most marked. 
Indeed, it was so strong and luxuriant that the plants swayed dowm, 
making the cutting very difficult. Without doubt the value of cow pea as 
a fertiliser cannot be over-estimated.” 


Tee Nomenclature of Fruits. 

Frequent complaints' have been made to tbc Department of Agriculture by 
persons who have purchased fruit trees, that, after the expense of planting 
them and waiting for years, during which they have been put to the expense 
of cultivating and tending to them, it is found that the fruits frequently 
turn out to be worthless varieties, unfit for market or even for home use. 
As it is almost impossible to determine what variety a tree really is until it 
bears fruit, it can readily be seen how much distress and loss may be caused 
to fruit-growers. One writer, after relating how he has been victimised in 
the past, says*. “I have inquired of most of the Sydney firms, and none of 
them care to give a guarantee that the trees are true to name, but say they 
will send them as near aB they can.” 

A glaring instance of the suffering caused by the distribution of worthless 
trees is the experience of many of the settlers at Mildura, who endured great 
losses, after years of patient waiting, from planting worthless orange trees 
said to have beon obtained in New South Wales. The Department of Agri- 
culture has even been victimised, although endeavouring to take every care, 
for some of the fruit-trees supplied have turned out to be wrongly named. 

Mr. Sydney Smith intends to take action to assist orchardists to remedy 
this abuse, and at the same time considers that all persons interested should 
bestir themselves to have the matter placed on a more satisfactory footing ; 
and also considers that co-operation amongst fruit-growers will, to a great 
extent, assist to put a stop to the serious evil complained of. 

Concerning the matter the Fruit Expert, Mr. W. J. Allen, says: “As 
there are now new varieties of the different fruits being propagated every year 
which are now taking the place of worthless old varieties, it will be found 
very difficult for the fruit-growers to keep up to date ; but I understand that 
an effort is to be made in the near f uture to get correct samples of the 
different fruits, and have models made of same to be placed on view in the 
Museum of the Department of Agriculture, Sydney. However, I think that 
the fruit-grower who makes a study and business of his profession, should, 
with the information already published in the Gazette , and such hints as he 
picks up from actual experience, be fairly well advised of the different 
varieties most suited to his district and requirements. I know that there has 
been considerable difficulty in getting from the nurseryman trees true to 
name ; but there are some who are trying to establish a reputation, and who 
would not knowingly sell a tree which was not true to name. I would, how- 
ever, advise keeping to those fruits which are known to be good until the 
new varieties have been proved. 

“The Department of Agriculture has started orchards in different localities, 
in order to test the quality of the different kinds of fruits ; and as soon as 
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the trees arc old enough to hear good fruits, the results will be published, 
with the uarnes of those kinds which have proven to be the best. In this 
Colony we have climate similar to that of Victoria, so that we will be profited 
by learning of any successful experiments made there ; and I take it that any 
information published has been altogether impartial, always keeping in view 
the requirements of the fruit-growers of this Colony.” 

Pise Walls. 

Mb. W. J. Pleffer, of Wyndella, Armidale, has furnished the following 
particulars of building pise walls with mould boards : — 

“How to make a pise or mud Avail. — Procurosome $-inch rod iron; cut it 
in lengths of 1 ft, 8 in., sixteen lengths in all ; make bolt heads on one end, 
and at 14| inches and 17V inches from head punch holes to receive a key. 
You also w r ant sixteen lengths of flat iron 15 inches long, II inch wide, by 
V inch thick, with a hole punched in each end. Not less than three pairs of 
boards are required, in lengths of (>, 8, and 10 feet, 1 inch thick by 1 foot 
wide. Kauri pine is the best, being light and strong. To fix the boards, run 
a rod through each pair of flat-iron pieces, and if a 1-foot wall is required, 
put key in 14 J -inch hole ; if thicker, key the other hole (I prefer outer walls 
1 ft. 3 in. thick) ; rest the boards on the rods; draw the flat pieces up 
vertically, and insert the other rods ; put tw r o sticks crosswise in each box 
to make them rigid ; fill in the mud and ram ; smooth each course on 
top and remove the boards. In two days it will be dry enough to receive 
another course. A bolt with a nut on it is fixed to the end of one board to 
turn corners. Any kind of soil excepting clay will do to build with, but the 
poorer the better. I prefer an ironstone gravel ; mix it up soft, and let it 
stand in a heap for a day or two; it will then ram-in firm, and set like a 
rock. Window and door frames may be built in, or the openings left and 
frames fixed in after. Mud walls, whilst being constructed, must be 
protected from rain.” 

Pasture Experiments at Wollongbar. 

Ik order to meet the demand for information concerning pastures, caused by 
the rapid development of dairying in the northern districts, arrangements 
have been made for a series of experiments at the Wollongbar Experiment 
Farm. An area of 20 acres has been divided off into four 5-acre blocks, on 
which will be sow T n cocksfoot, paspalum, Kentucky blue grass, and a mixture 
of prairie grass and clovers. By the time that these four trial paddocks are 
ready for use it is hoped that the establishment of the farm dairy will have 
been effected, and the respective value of these grasses may be fairly tested. 
The Manager has had for some years a number of small trial plots, and has 
grown upwards of 100 varieties, most of them new to the district. Among 
these Mr. MTCeown mentions that guinea grass ( Panicum maximum ) should 
prove invaluable for ensilage, a recent cutting from nine-months old plants 
having yielded at the rate of 25 tons per acre. 

Ensilage for Dairy Cattle. 

The following details of the Robertson combination for ensilage, prepared 
and tested by Professor Robertson, of the Canadian Agricultural College, 
ana referred to by Mr. 8. Lowe in a paper read in London before the Royal 
Colonial Institute, may be of interest to dairy farmers in this Colony. 
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The three crops referred to are easy to grow. Perhaps the bean, Fala 
vulgaris , sometimes called the tick-bean, u not so well known to many of 
our readers ; but, in the absence of that species, the cow-pea should mako a 
good substitute : — 

Combination foii Ensilage and How to Make it. 

The object of the new Robertson combination for en3ilage was to get the heat -producing 
parts, the flesh-forming parts, and fat together in such proportions that the cow would 
get at every meal a perfectly balanced ration. In this new combination we have Indian 
corn, horse beans and sunflowers ; and it appears to be a perfect combination which will 
give cattle a food containing all the nourishment required. 

Indian corn — the great sun-plant of America — is undoubtedly the most serviceable crop 
which has been used for ensilage ; but although it be ever so well preserved as to 
succulence, odour, flavour and colour, it is an incomplete food for cattle. With a 
marvellous proclivity for storing up starch, gum, and sugar out of the elements of the air, 
the corn-plant becomes a veritable accumulator of sun, strength, and energy. Its 
carbohydrates or “heat-producing parts ” are largely in excess of its albuminoids or 
“ flesh-forming parts.” These latter are present in no mean quantities in fodder corn 
per acre ; but, for a wholesome, economical, complete food, they are out of correct 
proportion to the other constituents. 

The horse-bean or small lield-bean (Faha r uhj'iri*, var. Equina) seems to meet the 
needs of tho case. This plant grows with a stiff, erect stem of quadrangular shape. 
It attains here a height of from 3 to 4 feet ; and it grows in England and Scotland to a 
height of from 3 to fi feet. It bears pods from within 6 or 8 inches from the base of the 
stalk to near its top. The ripened beans are of a greyish-brown colour, and of an oblong, 
round-shape, al>out £ inch long diameter and about $ inch in short diameter. 

Although albuminoids and carbo-hydrates (in the form of starch, gum, sugar, and fibre) 
may be contained in an Indian coni and horse-l>ean mixture in nearly correct proportions, 
it is still an incomplete food, from deficiency in fat. The sunflower ( IftJianthn « annuu *) 
grows luxuriantly over the whole of the temperate zone of this Continent, and the seeds 
contain a large percentage of fat. The \ariety known as the “ Mammoth Russian M was 
grown in rows 3 feet apart, with the plants from 3 to 18 inches distant in the rows. 
There did not appear to be any appreciable difference in the weight of the crop per acre 
where the plants were grown close or more distant in the rows. They yielded at the 
rate of 7$ tons of sunflow er heads per acre. From the analyses made by Mr. Shutt, it 
was established that they contained 352 lb. of albuminoids and 729 lb. of fat per acre. 

Half-u-bushel of horse-beans are mixed with one-third of a bushel of Indian corn, and 
are sown or planted on 1 acre, in row’s 3 feet to 3J feet apart. The method of cultivation 
to be followed is similar to that for the culture of fodder corn. When the corn reaches 
the glazing stage of growth, the product from 2 acres of the mixture (w hich being grown 
together is necessarily handled as one crop) is cut and put into the silo, together with the 
heads from half an acre of sunflowers. The suu flower heads may be reaped with a 
common sickle, carried to the cutting-box on a cart or waggon, and put through it, on and 
with the Indian corn and horse-beans. 

The following table shows the quantities of the nutrients which are contained in the 
crop from 2 acres of Indian corn and horse-beans grown together, and in the heads from 
halt an acre of sunflowers grown separately 



i 

Carbo-hy- 



Albuminoids.* 

i 

drates and | 
fibres. | 

Fat 


11k 

„ ! 
lb. 

lb. 

Indian corn : 15 tons per acre = 30 tons 

1,092 

10,302 

324 

Horse-beans : 4 5 tons per acre = 9 tons 

490 

1,361 

125 

Sunflower heads : 7*5 tons per acre -3*75 

176 

1,186 

364 

Total 

1,758 

12,849 

813 


Two acres of fodder corn, at 15 tons ner acre, furnish 1,200 single feeds of 50 lb. each. 
The albuminoids, in the horse-beans and in the heads from half an acre of sunflowers, are 
the equivalent of the albuminoids iu a quantity of mixed cereals sufficient to give 4} lb. 
with every feed of the 1,200. It is to be expected that further experiments will 
demonstrate that the albuminoids in the horse-beans and sunflowers, being in a succulent 
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condition, will be more easily and fully digestible than the ripened cereals. The cost to 
produce the “Robertson Combination for Ensilage ” from 2J acres is $15 more than the 
cost for growing 2 acres of Indian coni alone. The extra items are : — Sunflower seed for 
half an acre ; labour of planting, cultivating, and reaping half an acre of sunflowers ; and 
horse-bean seed for 2 acres ; total, $15. Against that outlay of $15, the return in 
albuminoids is the equivalent, for the feeding of cattle, of 115 bushels of mixed cereals. 
I have made no estimate of the value of the large quantity of fat in the sunflower heads. 


Poultry Buns. 

Last month, in referring to a serious out-break of disease (reported to be 
chicken cholera) in the yards of a suburban poultry-keeper, a correspondent 
to the Daily Telegraph said that, notwithstanding the fact that the gentleman 
in question had been most attentive to the requirements of his fowls, and 
despite elaborate and complete arrangements for their welfare, he had fallen 
into the common error of overstocking. “ To run hundreds of poultry upon 
the limited area of a suburban allotment,” continued the correspondent “ for 
years together without intermission may be done successfully ; but the risk 
is great and if persisted in the calamitous experience that has fallen to this 
poultry-keeper is inevitable. A precisely similar occurrence happened a 
short while since to a friend of mine. He kept 800 fowls on an allotment 
40 feet by 160 feet They did well for a year or two — just so long in fact 
as the soil on which they ran retained its absorbent power. Then, when it 
became over-burdened, heavy rain liberated its pestilential contents, and in 
twenty-four hours from the out-break not one bird of the 300 remained alive. 
Some authorities assert that not more than sixty head of poultry may with 
safety be run to an acre when it is not cultivated. Of course, opinions on 
this head may differ, but that is the number allowed on one of the oldest and 
most successful poultry farms in England.” 

In the Agricultural Gazette for November, 1896, Dr. Cobb, in an article 
on worms in fowls, laid stress on the importance of changing and spading 
over the runs. Miss May de Lou, writing on this subject in the American 
Agriculturist, says : “ One acre of land gives a good range for 200 fowls. 
Divide it into two portions with poultry netting ; let the flock run on one- 
halfi while the other is culivated, or at least ploughed and sowed down to 
grass* Poultry will delight in this grass the next spring, when the halves 
must be altered. Only in some such way will we be able to keep the land 
sweet and free from diseasb.” 


Millets. 

Fob seed and forage millets are worthy of much more attention than is 
usually devoted to this valuable group. Sow n in spring, at the rate of 15 lb. 
per acre broadcast, or about 10 lb. drilled, millet will produce a heavy yield 
of palatable and nutritious green fodder. At Wagga Experiment Farm, 
where Mr. Yalder conducted experiments with the seven best known varieties, 
the German Millet (Salzer’s Dakota), Hungarian, Golden Wonder, and 
Pearl Millet, yielded three cuttings of green stuff in a dry season. The 
manager of the Wollongbar Experiment Farm, Mr. G. M‘Keown, make# 
excellent chaff of the Hungarian variety, and wherever his example has been 
followed farmers speak well of the proauct. 

, ® I ? T see< ^ Purposes the White French, Golden Wonder, and yellow varieties 
yielded^ at Wagga, 44, 37, and 29 bushels (00 lb.) per sere. In America 
miHfie are greatly esteemed, and in a recent number of the American 
a Kansas farmer says : M I notice here, where much millet fat 
wherever hens run about millet stacks there is agoodegg record. 
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Suppose you suggest to poultrymen the sowing of German millet for feed in 
winter. It yields a heavy crop of seed, and the straw is fair cow-feed after 
the seed is removed. I atff buying seed to feed, using one quart per day for 
sixty hens with three quarts corn, then they get Kaffir seed from the feed 
lot. I also feed some meat, and have good results, but think more millet and 
less Kaffir and cane would be better.”* 

Another American writer on the subject of millet says : “ Aside from its 

feeding value, millet is a very useful crop for clearing the ground of cut- 
worms. A few years ago the Agricultural Experiment Station of South 
Dakota sent out questions concerning the cut- worms, one of which follows : 
Will a crop such as millet, which the worms do not like, and which effectually 
chokes out all other growth, leave the ground free from worms in the fall ? 
Out of sixty answers received only one reported that worms had followed a 
thrifty crop of millet. All the others reported that corn after millet stood 
the best chance of being unmolested by wire-worms.” 

The cultivation of broom millet has been dealt with in the Agricultural 
Gazette (September, 1890), and the article has been reprinted in pamphlet 
form for issue to anyone desirous of trying the crop. This millet also yields 
a large quantity of seed, which is a first-class feed tor poultry and pigs. 


• Reference was made in the June GayJtt to the use of sorghum, including the variety 
called Kaffir corn, for poultry feed. At Wagga, in a series of trials, Mr. V alder 
found that the variety known ai Yellow Branching (having a drooping head) yielded 
48 bushels {00 lb.), while the white and red Kaffir corn produced 43 bushels each. 
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Propagating and Raising Fruit-stock of Different Species. 

Ik reply to numerous inquiries, the Fruit Expert, Mr. W. J. Allen, has 
furnisned the following notes on the raising of fruit trees from seed, the 
preparation and care of seed-beds, use of stocks, etc. : — 

Oranges and Lemons. 

Orange seedlings make the best stocks for both the orange and lemon, and 
should be used exclusively. A light loam is best adapted fer the seed-bed, 
which should be enriched with plenty of well-rotted sheep manure. Beds 
should be about 2 feet wide, and the length according to the shed. It is 
always advisable to shade the beds for the first season with hessian, calico, 
or pine brush. The frame is usually made, so that when the covering is on 
a man can easily walk in under, for the purpose of watering the beds. The 
seed should be sown thinly over the surface, and covered about 1 inch deep. 
It is always best to get the beds ready, so that the seeds may bo sown in the 
spring, as soon as possible after they are taken out of the oranges. If seed 
has to be kept any length of time before sowing, rare must be taken that it 
does not get too dry. It may be kept in water for a short time, but this 
should be drained off every day and fresh added. The plants are left in the 
seed-bed until the following spring, when they are planted out into nursery 
rows 3 ft. 6 in. wide, and 1 foot apart. It is usually two years from the time 
of planting out, before they are large enough to bud. 

Oranges grown on lime stock produce some very fine fruit — in fact, the 
best Washington Navels I have ever seen, were growing on lime stock ; but 
they will not stand the cold climate so well as orange stock. 

Apples. 

I would advise any small grower, who wishes to work a few hundred trees 
each year, to purchase from some thoroughly reliable nurseryman about two 
dozen Northern Spy apple trees, and plant them in rich soil, where they will 
make a good growth for a year, then dig them up and cut the roots up into 
pieces about 4 inches long, and graft with Northern Spy. The following 
autumn these grafts will have grown into trees large enough to be ready for 
budding, which can be done in the usual way. Continue growing Northern 
Spy for stock, as this has been found and proven to be blight-resisting. 

Peaches and Nectarines , 

The seeds or pits are planted in the fall, in rows 8 ft. 0 in. apart, and pits 
dropped about every 6 inches, and covered to a depth of 8 inches. Light 
soil is always preferable for planting seeds. By the following fall they are 
quite large enough to bud, which is always preferable to grafting. Never 
bud peach or nectarine on almond or plum stock, as I hare never teen trees 
worked to these make a proper growth, although they will produce a very 
fine fruit ; however, my personal experience has been that they have had to 
be dug up before many years and planted with peach stock. 
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Cherry . 

The finer sorts are nearly always propagated- by budding on seedlings of 
the common black Mazzard cherry, which is a very common kind, producing 
a great abundance of fruit and very healthy free-growing stocks. Bird 
cherry is sometimes usod as a stock also. Cherries should be gathered when 
fully ripe and allowed to stand for a few days, so that they may be more easily 
freed from tho stone by washing them in water. They should then be planted 
in drills or seed-plots, covering them about 1 inch deep with soil, and a fine 
coating of manure over the top to keep the soil from baking. They will 
vegetate the following spring, and in the fall some will be ready to bud. 
Morello and Mahaleb stocks are frequently used for dwarfing trees, the last 
mentioned being adapted for shallow, poor soils. 

Apricot 8. 

The seeds or pits are planted in the same way as the peach and nectarine 
seeds, and should be budded almost exclusively on apricot stock. 1 have seen 
them grow and bear well on peach stock ; but, so far, my experience in Austra- 
lia has been, that the almond stock is utterly useless, and that it does best 
and bears best on its own stock. 

Walnuts and Almonds. 

The nuts are put in in the fall, in the same way as the peach-stones, and 
the following autumn will be large enough to bud. 

Plum 8. 

Seedlings are raised in large quantities for stocks, and the cherry plum is 
in great demand for this purpose. They should be planted in the fall, in the 
same way as peach pits, and will be ready for budding the following autumn. 

I would recommend planting all stones, pits or nuts, in as rich and light 
soil as possible, as they come up more readily and make a better growth. 


Crops for Pig Fodder. 

Mb. F. W. A. Downes, of Brownlow Hill, Camden, writes : — “ I was much 
interested in reading a short article on “ Leguminous Crops for Pigs” amongst 
your general notes in issue for July. I am anxious to identify the soja 
bean spoken of by Mr. Wilson. Can you inform me if this bean is grown in 
the Colony ; and if so, under what name ? I am giving attention to pig- 
farming on the American system ; and so far I have met with very 
encouraging results. I am using wire netting, manufactured in the Colony, 
for enclosing my pig paddocks and I consider it makes the cheapest and best 
fence. I am most anxious now to find out the most desirable grain crops to 
grow for feeding off the paddock, and any information on the Bubject will be 
of the greatest interest to many/* 

In reply, Mr, George Valder, Principal of the Hawkesbury Agricultural 
College, states : “ Soy bean (illustrated in Agricultural Gazette , page 648, 
1891 ; and “ Fnriners* and Fruit-growers’ Guide,” page, 193) succeeds well in 
the warm, moist parts of the Colony, and should make a profitable pig feed ; 
but I do not consider it equal to cow^-pea for that purpose. I would take 
maize, dwarf varieties of sorghum— such as Kaffir Corn, Egyptian Dhoura, 
and Yellow Branching— mangolds, cow-pea, and lucerne, as the best summer 
feed. For winter, I would recommend rape, barley, peas, lucerne, and 
turnips.” 
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Vessels for Mixing Sprays. 

A Fairfield correspondent writes: — “Last week I started to make a winter 
dressing of sulphur, lime, and salt for my orchard, as per directions given in 
the Gazette, and the insect pest chart issued by the Department. I put the 
exact quantities of sulphur, lime, and water in a new copper boiler, and pro- 
ceeded to boil as directed. In about half-an-hour the bottom of the boiler 
dropped out, eaten or corroded away by the mixture. I would like to know 
the cause of this, and also the chemical action that took place.” 

Mr. F. B. G uthrie, Chemist to the Department, in reference to this matter, 
says : — “ Copper vessels should on no account be employed for this purpose, 
as sulphur attacks copper readily under these circumstances. Vessels of 
iron, or of tinned iron, can be safely employed. They will, however, be 
blackened, and not easily cleaned. The best sort of vessel to use, if available, 
is one enamelled internally ; but, of course, such vessels would be rather 
expensive. Oil and soda drums are about the cheapest vessels procurable.” 

Mr. Guthrie is now preparing for publication in our next issue some notes 
on the effects of mixing the ingredients used in the various spraying 
formula?, their action on different kinds of vessels, and the precautions to be 
taken. 


Rape for Green Manure, 

Mr. D. M‘Kerrell, of Chatsbury, asks fur information as to the lime for 
sowing, and best variety of rape for green manure. 

Mr. Geo. Valder, Principal of the Hawk esbury Agricultural College, w ould 
recommend sowing in February or March. Dwarf Essex variety has so far 
given the best results. 

How Beetles Breed from Old Trees. 

A number of correspondents have asked for information as to where borers 
and other longicorn beetles come from in places that have apparently been 
cleared of all insect life. 

The Entomologist, Mr. Froggatt, says -.—“Towards the end of last year, I 
cut down a large Queensland chestnut tree (i Castanosperum austraJc ) in my 
garden. The trunk and branches were thrown into the yard where they 
remained until quite recently. Upon examining them I found that the dead 
limbs were riddled with borers, ana upon splitting several branches down the 
centre, I found them swarming with the pup® and fully develoj>ed elephant 
beetles. There were some thousands of these insects, and in the natural 
course th ej would have emerged in the spring. This is an instance of how 
dangerous it is to leave dead or dying trees in an orchard or garden. Many 
beetles seem to have a wonderful instinct that leads them to a tree as soon 
as decay sets in, and this is specially noticeable where the bark is just com- 
mencing to peel off a dying tree. If all garden shrubs and fruit trees were 
burnt soon after they were cut down or dug out, the birth of an immense 
number of wood destroying insects could be prevented.” 

Linseed. 

Mb. James MqBae, of Barrington, asks for information re the growing of 
linseed. 

Mr. Geo. Valder,Piincipal of the H. A College, reports that the Barrington 
district Aould be very suitable for linseed, especially on the friable Ioann. 
He is of opinion that the best crops would be obtained by sowing in the; 
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autumn, although fair crops could be procured by spring sowing. In grow- 
ing flax for seed it is advisable to sow half to 1 Dushel per acre, and for 
fibre 2 to 3 bushels per acre. Clean and thorough cultivation is necessary 
for a successful crop. Seed can be obtained from any reliable seedsman 
at about 3d. per lb. 

A special article on flax-culture appeared in the Agricultural Gazette, 
vol. II, page 85. 

Lucerne on Granitic Soils. 

Me. B. O’Eeillt, of Goolaberbon, via Megalong, writes : “ My land is a 
coarse granite and hilly. Could you tell me if it would grow lucerne as a 
feeding crop. I would sow largely of it if I knew I would be fairly success- 
ful in the venture. I do not know that it has ever been tried in this 
district. My place is situated about 14 miles south of Mount Victoria, 
on the Eiver Cox. Wheat, oats, maize, potatoes, and sorghum grow very 
well.” 

Mr. Geo. Yalder, Principal, II. A. College, reports that fairly rich granitic 
soils are suitable for lucerne growing, especially if deeply cultivated. If 
the land is poor, it will be necessary to manure by ploughing in well-rotted 
stable manure, mixed with wood ashes or kainit. For successful lucerne 
growing the chief point is deep and thorough cultivation. The climate 
should be suitable. 


Carbonate of Copper. 

Mb. Wm. Stollard, of Sunnyside, Lower Corowa, writes : — 

u (1.) Will your Department please inform me whether there is any known 
test for home-made carbonate of copper ? I note by last issue of Gazette 
that thero are two qualities of bluestone on the market, and anyone wishing 
to use same may not have time to get them analysed. I w ish also to point 
out that some directions for making copper carbonate recommend carbonate 
of soda, while others recommend washing soda. 

“ (2.) If washing soda is used, how does the compound become carbonate 
of copper ? Are washing soda and carbonate of soda one and the same? 

“ (3.) I also wish to be informed whether or not washing soda undergoes 
a change when kept exposed to the air ? 

“ (4.) I followed out the directions in the Gazette for making carbonate 
of copper, but I find that it does not form a paste, only a milky-like fluid. 

“ If possible make a note of the above in the Gazette , and thereby oblige 
others and self.” 

The Chemist, Mr. F. B. Guthrie, reports : — 

(I.) Carbonate of copper is a pale blue powder, w r hich should dissolve 
readily, with effervescence, in any dilute acid, to a light blue solution. It 
should dissolve completely, but not quite so readily, in ammonia, forming a 
solution of an intense blue. It is better to test the bluestone (sulphate of 
copper) before using. Bluestone should be in the form of dark blue crystals, 
soluble in water — especially w r arm water— forming a blue solution. When 
ammonia is added to the solution in water, a light blue coloured preci pitate 
is formed at first, wbich dissolves on adding more ammonia to an intense blue 
solution. This solution should be quite clear, and ou standing should not 
form a deposit or sediment. If a reddish-coloured sediment appears, it 
shows the presence of iron. Bluestone dissolves, but does not effervesce, in 
acids. 

(2.) Washing soda and carbonate of soda are identical. 
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(3.) Crystals of washing soda on standing exposed to the air become 
covered with a fine white powder, and will in time crumble away to powder. 
The reason being that the crystals contain a large proportion of water 
(formula is Na 2 Co 3 + 10 H 2 0). This water is slowly given off to the air, 
and a compound, containing £>th. the quantity of water, the so-called mono- 
liydrate (formula Na 2 Co 3 + H 3 0) is produced, which is the white powder 
referred to. 

(4.) The mixture, if made according to any directions I have seen, should 
not form a paste, but a milky solution, from which the carbonate of copper 
is deposited on standing. You are usually directed to wash this deposit by 
siphoning off tho water, washing the deposit with hot water, allowing to 
deposit again, siphoning off water a second time, and then drying the residue. 
The residue will, no doubt, be in a pasty condition when the water is 
siphoned off. 

Mr. Guthrie adds : — “ With regard to the two qualities of bluestone, I 
should be glad if anyone who obtains bluestone of a pale blue colour would 
send me some, and note the supplier. The substance to which attention was 
drawn was not a mixture of crystals of copper sulphate and ferrous 
sulphate, but crystals of the double sulphate of copper and iron, showing 
that it had been manufactured purposely by dissolving copper sulphate and 
adding solution of ferrous sulphate and crystallising out. This is a process 
of adulteration which it would hardly pay to resort to except on a large 
scale.’' 
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AGRICULTURAL SOCIETIES’ SHOWS, 1897. 

Society. Secretary. Data. 

Dapto A. and H. Society A. B. Chippendall Jan. 6, 7 

Albion Park A. and H. Association H. Fryer ... ,, 13, 14 

Gosford A. and H. Association W. McIntyre ... ,, 29, 30 

Wollongong A. and H. Society J. A. Beatson ... Feb. 3,4 

Cobargo A., P., and H. Society T. Kennedy ... ,, 16, 17 

Ulladulla P. and A. Society C. A. Cork ... ,, 16, 17 

Berrigan A. and II. Society R. Drummond... ,, 17 

Riverma P. and A. Society (Cereal) ... W. Elliott ... ,, 

Manning R. (Taree) A. and H. Association ... ... H. Plummer ... ,, 18, 19 

Lithgow A., H., and P. Society ... J. Asher ... ,, 18, 19 

Robertson Agricultural Society R. J. Ferguson . Mar. 2, 3 

Bega A., I\, and H. Society J. Underhill ... ,, 3, 4 

Southern New England (Uralla) P. and A. Association Jas. Lecce ... ,, 9, 10 

Tumbarumba P. and A. Society ... ... AY. AYillans ... ,, 9, 10 

Tenterfield Intercolonial P., A., and M. Society ... F. W. Hoskin... ,, 10, 11, 12 

Uoonabarabran P. and A. Association E. May-Steers... ,, 11 

Oberon A., H., and P. Association A. Gale... ... ,, 11,12 

Berrima District (Moss Yale) A., H., and I. Society ... J. Yeo .. ... ,, 11, 12, 13 

Cobargo A., 1\, and H. Society T. Kennedy ... ,, 16, 17 

Crookwell P. and A. Association \\\ P. Levey ... ,, 18, 19 

Lismorc A. and I. Society T. M. Hewitt ... ,, 18, 19 

AYalcha P. and A F. Townsend ... „ 23, 24 

Cudal A. and P. Society ( . Schramme ... ,, 24, 25 

Blayney A. and P. Association ... J. Clements ... April 1, 2 

Mudgee A., P., H., and I. Association J. Cox ,, 6, 7 

Liverpool Plains (Tamworth) P., A., & H. Association A. M‘Leod ... ,, 6, 7, S 

AYarialda P. and A. Association AY. B. Geddes... ,, 7, 8 

Williams River A. and H. Association \Y. Bennett ... ,, 7, 8 

Cooma P. and A. Society D. C. Pearson... ,, 7, 8 

Orange A. and P. Association AY. Tanner ... „ 7, 8, 9 

Gulgong P, and A. Association C. E. Hilton ... ,, 13, 14 

Que&nbeyan I*, and A. Association \A\ D. AAVight... ,, 13, 14 

Royal Agricultural Society F. AA'ebster ... ,, 14-20 

Morec P. and A. Society S. L. Cohen ... ,, 21, 22 

Clarence P. and A, Society (Grafton) ... ... ... J. AAilcox ... ,, 27, 28 

Bathurst P. and A. Society W. G. Thompson ,, 28, 29,30 

Hunter River (\A r est Maitland) A. and H. Association... A\\ C. Quiuton ,, 28, 29, 30 

Hay Hortic. Society J. Johnston ... May 5 

Namoi P. and A. Association (Narrabri) J. Riddle .. „ 5, 6 

Hawkesbury District Agricul. Association (Richmond) C. S. Guest ... „ 6, 7, 8 

Upper Mauning A. and H. Society W. Dimoiul ... „ 12,13 

AA 1 Wellington P. and A. Society R. Porter ... ,, 13, 14 

Upper Hunter P. and A. (Muswcllbrook) J. C. Luscombe. ,, 19, 20, 21 

Nyngan and District E. H. Prince ... June 1, 2 

Brewarrina P. and A. Association H. L. Cathie ... ,, 7, 8 

Cobar I\ and A. Association AA'. Bedford ... ,, 9,10 

Deniliquin P. and A. Society II. j. Wooldridge-.. July 13, 14 

Hay P. and A. Association Chas. Hidgcock. ,, 22, 23 

Riverina P. and A. Society (Jerilderie) \\ T . Elliott ... „ 27, 28 

Condobolin P. and A. Association IT. W. Grev Innes. ,, 28, 29 

Lachlan P. and A. Association (Hillston) ... ... Thos. Cadell ... ,, 30 

Gunnedah P., A., and H. Association J. H. King ... Aug. 3, 4 

Forbes P., A., and H. Association F. Street ... „ 5, 6 

Corowa P., A., and H. Society ... E. L. Archer ... „ 19, 20 

Cootamundra A., P., H., and I. Association T. Williams ... ,, 25, 26 

Grenfell 1\, A., H., and I, Association G. Cousius ... „ 25, 26 

Northern Agricultural Association ... ... ... C. Poppenhagen Sept. 1, 2 

Murrumbidgee P. and A. Association (Wagga) P. W. Lorimer.. ,, 1, 2 
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Society. Secretary. Date. 

Burrawong P. and A. Association (Young) C. Wright ... ,, 1, 2 

Manildra Agricultural Society ... G. W. Griffiths.. ,, 8 

(Ploughing Match and Horse Parade.) 

Albury and Border P. , A., and H. Society ... ... Geo. E. Mackay ,, 8, 9 

Murrumhurrah P. , A. , and L Association ... ... Miles Murphy... ,, 8,9 

Yass P. and A. Association Thos. Bernard... ,, 9, 10 

Wallsend and Plattsburg A. H. P. P. and C. Society ... G. Gilmour ... „ 9, 10, 11 

Junee P., A., and I. Association T. C. Humphrys ,, 15, 10 

Burrowa P., A., and H. Association J. H. Clifton ... ,, 16, 17 

Cowra P., A., and H. Association ... Fred. King ... ,, 22, 23 

Temora P., A., H., and I. Association ... W. H. Tubman. ,, 22, 23 

Moama A. and P. Association ... C. L. Blair ... ,, 29 

Narrandera P. and A. Association ... J. F. Willans ... Oct. 0, 7 

Berry Agricultural Association A. J. Colley ... Nov. 24, 25, 26 


1898. 

Dapto A. and H. Society A.B. Chippendall Jan. 12, 13 

Albion Park A. and H. Association H. Fryer ... „ 19,20 

Kiaina A. Association J. Somerville ... ,, 25, 26 

A lstonville Agricultural Society H. R. Elvery ... Feb. 1,2 

Wollongong A., H., and I. Association ... .„ ... J. A. Beatson ... ,, 2, 3 

Robertson Agricultural Society R. G. Ferguson.. ,, 8, 9 

Shoalhaven A. and H. Association R. C. Leeming... „ 10,11 

Manning River A. and H. Association (Taree) H. Plummer ... ,, 10,11 

Morava A. and P. Society John Jeffery ... ,, II, 12 

Ulladulla A. and H. Association (Milton) C. A. Gork ... ,, 16, 17 

Kangaroo Valley A. and H. Association... W. Randall ... ,, 17,18 

Tumut A. and P. Association B. Clayton ... ,, 26, 27 

Southern New England P. and A. Association (Uralla) J. D. Leece ... Mar. 1, 2 

Bega A., P., and H. Society J. Underhill ... ,, 2, 3 

Upper Hunter (Muswellbrook) P. and A. Association... J. C. Luseombe. ,, 2, 3, 4 

Bombala Exhn. Society ... R. H. Cook ... ,, 8, 9, 10 

Tenterfield Intercolonial P., A., and M. Society ... F. W. Hoskin... ,, 9, 10, 11 

Cudal A. and P. Society ... C. Schrammc ... ,, 10, 11 

Crook well P. and A. Association .. M. P. Levy ... ,, 10, 11 

Inverell P. and A. Association I. McGregor ... „ 16,11,12 

Berrima District (Moss Vale) A. 11. and I. Society ... J. Yeo ,, 10, 11, 12 

Armidale and Glen Innes Combined New England J. Alliitgham ... ,, 16, 17, 18 

District Show at Armidale. 


Cumnock P. and A. Association Thos. Howard... ,, 17 

Blayney A. and P. Association G. Pile, junr. ,, 17, 18 

(acting). 

Goulburn A., P., and H. Society J. J. Roberts ... ,, 37, 18 

Walcha P. and A. Association F. Townshend... ,, 22,23 

Namoi P., A., and H. Association J. Riddle ... ,, 23, 24 

Central Richmond (Coraki) I). Cameron ... ,, 24,25 

Camden A., H., and I. Society W. R. Cowper... ,, 23, 24, 25 

Bathurst A., H., and P. Association W.G. Thompson „ 23, 24, 25 

Liverpool Plains P. A. and H. Association (Tam worth) A. C. M‘Lcod... ,, 29, 30, 31 

Macleay A., H., and I. Association J. M'M&ugh ... ,, 30, 31, 

and April 1. 

Orange A. and P. Association W. Tanner, junr, ,, 30, 31, 

April 1 

Molong A. and P. Association P. F. A. Kinna.. April 5, 6 

Warialda P. and A. Association W. B. Geddes... ,, 6, 7 

Royal Agricultural Society of N.S.W F. Webster ... „ 6-12 

Richmond River A., H., and P. Society (Casino) ... Jas. T. Tandy... „ 14, 15 

Moree P. and A. Society 8 . L. Cohen ... „ 27, 28 

Dubbo P. A. and H H. Mnnckton ... „ 26, 27 

Gunnedah P. and A. Association J. H. King ... fl 26, 27 

Hawkesbnry District Agricultural Association C. S. Guest ... May 


Secretaries of Societies are asked to forward data of forthcoming Sums as soon 
as decided. 


[Five plates.] 
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OCTOBER. 


Useful /ustraliai] Plaijts. 

Bv J. H. MAIDEN, 

(Government Botanist and Director of the Botanic Cardens, Sydney. 


No. 45 . — The Half-winged Panic Grass ( Panicum 
semialatum, It. Br.) 

Botanical name. — Semialatum* half-winded, from the Latin semi half, and 
alalum winded, perhaps in allusion to the membranous outer glume, wliich 
is about half the length of the spikelet. 

Vernacular name. --“Cockatoo Crass' 1 of parts of Queenrdand, in allusion 
to the fact that these birds feed on the grain. 

Botanical description (B. FI. vii., 47-). — 

Stem m erect, - to 3 feet high, silky-pubescent alxiut the nodes, otherwise glabrous, or 
nearly so. 

Leaves narrow, with involute margins or subulate, usually pubescent, the lower 
ones sometimes densely clothed with long silky hairs. 

Panicle 3 to (J inches long, consisting of two to five long erect or slightly diverging 
branches clustered at the end of a long peduncle. 

Spil'd* t* - to *2^ lines long, few together, in erect clusters on short branches along 
the rhaehis. 

(ihinns all ending in a short subulate point, the outer one membranous, three-nerved, 
a) tout half the length of the spikelet ; the wand [flume the largest, membranous, 
five-nerved, fringed on each side with long pale or dark-coloured hairs, spreading 
in fruit and connected at the l*ase on the intramarginal nerve ; third [flume 
more rigid, though thin, with a small pa lea and sometimes three stamens in the 
axil. 

Frnithuj [flume more rigid, with a rather longer point ; the palea also rigid, but the 
indexed margins thin, with a distinct lol>e at the base on each side. 

Value as a fodder. — A strong-growing, useful grass, much relished by 
stock, particularly when young and tender. 

Other uses . — Lumholtz found this grass in Northern Queensland to form 
the principal food of white cockatoos. (Bailey.) 

Habitat arid range . — Extends from this colony to Queensland and Nor- 
thern Australia, from the Liverpool Plains northerly ami westerly to the dry 
country. (VShanesy says that (in Queensland) it indicates a poor clay soil. 
It is also found in Africa, and in tropical Asia from Ceylon and the Indian 
Peninsula to the Malayan Archipelago and South China. 


Reference to Plate . — a, Portion of a panicle *, n, Spikelet, showing relative size of outer 
glume ; e, Spikelet dissected, showing outer glume, second and third glume, and fruiting 
glume, with ita palea ; d, Part of fruiting glume, tipped with a minute point, ana 
minutely transversely rugose. 

A. 
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No. 46 . — Panicum adspersum, Trin. 

Botanical name . — Adspersum , Latin for besprinkled or scattered, referring 
to the scattered hairs on the spikelets. 

Botanical description (B. FI. vii, 481). — 

Stems ascending to 1 foot or rather more, glabrous except the ciliate nodes. 

Leaves flat, rather broad and short, the sheaths broader upwards, prominently 
ciliate, the lamina almost cordate at the base, with a very short ciliate ligula. 

Panicle narrow, rather dense, 1£ to 3 inches long, with several erect and slightly 
spreading branches, all glabrous, without any or with very few small cilia under 
the spikelets. 

Spikelets ovoid, rather acute, quite glabrous, 1£ to nearly 2 lines long, crowded or 
clustered in the lower part of the branches, singly sessile towards tne end. 

Outer glume one quarter to one third as long as the spikelet, rather acute, one or 
three-nerved ; second and third glumes nearly equal, the second broad, usually 
prominently seven-nerved, the third narrower, with about five nerves, and 
enclosing a long palea. 

Fruiting glume tipped with a minute point and minutely transversely rugose. 

Value as a fodder. — This is a leafy and free-seeding grass, and doubtless 
produces a fairly bulky quantity of nutritious fodder. At the same time the 
records and observations in regard to its value for grazing are scanty in the 
extreme. 

Habitat and range — In the interior districts of this colony and also of 
South Australia and Queensland. Found also in the West Indies (San 
Domingo.) 


Rejerence to plate. — a, Part of panicle ; B, Spikelet, showing the relative size of the 
outer glume (which is three-nerved) ; c, Spikelet dissected, showing outer and second 
(the largest) glume, the third glume, also, the fruiting glume and palea. 
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Some Native ^ustraliai] fodder-plants 

(OTHER THAN GRASSES AND SALT-BUSHES). 


J. H. MAIDEN. 

Owing to the severity of the droughts, and, in some districts, the competition, 
of rabbits and other vermin, cattle and sheep in Australia have at times to 
endeavour to preserve existence by devouring any vegetable matter what- 
soever. The plants eaten by stock, therefore, embrace a very large number of 
species ; but T have confined myself in the following pages to references to the 
plants usually eaten, either ljoeause they are abundant, or because they 
readily withstand the drought, or because stock are very partial to browsing 
upon them. 

Notes on the plants eaten by stock (whether from inclination or necessity), 
with good or bad results, the distribution of them, together with any par- 
ticulars bearing on their use as fodder-plants, are much required, as the 
systematic recording of such information is even yet, as far as Australia is 
concerned, in its infancy. 

Most of these plants have no common names, so one is compelled to use 
the botanical ones. 

CRUCIFER JE. 

Lepulium ruder a Ic, Linn. Lepidium papillosum, F. v. 31. 

41 Those plants grow abundantly after rains, and are first-class fodder- 
plants. J have known horses working hard and kivping their condition, and 
subsisting principally on these plants. Where fowls are kept these plants are 
valuable, as they stimulate, and the seeds are gut*l for food.” — P. Corbett, 
Mount Browne. 

Both these plants, which belong to the Cress family, are found all over the 
colonies. 

CAPPARIDEjB 
A)x>phyllum anomeUum, F. v. M. 

A 41 Native Currant. ?> Usually known as “ Warrior Bush," a corruption 
of the aboriginal name 4i Wareah.” 

A useful fodder-plant for stock ; usually a bush growing from G to 10 feet 
high - 

Interior of New South Walt's and Queensland. 

PITTOSPORE^E. 

PUtosparum phiUyraoides, DC. 

Called variously 44 Butter Bush,” 44 Willow Tree,” and 44 Native Willow.” 

In times of scarcity this tret' is of great value, as it withstands the drought, 
and sheep and cattle browse upon its foliage. Stock are so partial to it in 
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the interior districts that it is in danger of extermination in parts, and it is 
a tree which should be conserved. 

All the colonies, except Tasmania, in the drier districts. 

Burmria spinosa, Cav. 
u Native Boxthorn.” 

It is greedily eaten by sheep, but its thorny character preserves it from 
extinction upon sheep runs. It is very variable in bulk ; usually a small 
shrub, in congenial localities it develops into a small tree. It is also valuable 
as a shelter for native grasses and other small fodder-plants, which might 
otherwise be eaten out. 

All the colonies. 

PORTULACA CEiE. 

Claytonia ( C alandrinia ) balonmmis , Lindl. 

Well known as “Periculia” (sometimes spelt 44 Parakilya,’) the aboriginal 
name in Central Australia. This and allied plants, such as Portulaca , 
go under the name of 44 Muuyeroo.” 

The occurrence or absence of this plant on the ridges often determines the 
route of mobs of cattle in the interior. Mr. S. Dixon states that a large mob 
of cattle, destined to stock a Northern Territory run, travelled some L'OO 
miles without a drink, which would have been absolutely impossible in the 
absence of this succulent plant. 

Interior of South Australia, New South Wales, and Queensland. 

Cloy fan in pohjandra , F. v. M. 

“ Coonda ” of the aboriginals about Shark’s Bay, Western Australia. 

Sheep can largely feed on this succulent shrub fora considerable time with- 
out drinking water. (Mueller and Forrest, Plants Indigenous about Shark's 
Bay , W. A., ISSd.) 

Interior of New South Wales, South-Western and Northern Australia. 

Portulaca oleracca , Linn. 

“ Purslane,’’ or 44 Pigweed 44 Munyeroo ’’ of the aborigines. 

This is the plant whose seed forms an article of food for the aborigines. 

It is a prostrate, succulent plant which stock devour readily ; it is also 
reputed to be nutritious. It is one of those plants which are alike food and 
drink. 

Not endemic in Australia. Found in all the colonies except Tasmania. 

MALVACEAE. 

Malvastrum s pica turn, A. Gray. 

Some squatters have considered this a valuable sheep-ftjed. (Bailey.) It 
has l>een sent as a fodder plant from the Wileanma district. This plant is 
not endemic in Australia. 

South Australia, New South Wales, and Queensland. 

Sida corrugata , Lindl. 

Sent as a good forage plant from the Parkes district. Other species of 
k ida (and Abutilon ), other than enumerated, are doubtless of some value as 
fodder plants. 

Found in all the colonies except Tasmania. 
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Sida rhombi/olidy Linn. (Syn. S. retusa , Linn.) 

The well-known “ Paddy* Lucerne,” or “ Queensland Hemp.’* 

A well-known fodder-plant of warm countries, including Queensland, and 
having some value in this direction on the northern rivers, but a stunted 
plant in cooler parts of the* colony, where it becomes a noxious weed. For a 
full account, with a figure, of this plant, see the Agricultural Gazette for 
August, 1894. 

Queensland and New South Wales. 

Jlibixcus hete.ro phyllus , Vent. 

“(ireen Kurrajong.*’ “ Dtharang-gange ” is an aboriginal name. 

The leaves, brunches, and bark of this tree are greedily eaten by cattle in 
winter. They are mucilaginous, in common with other plants of this natural 
order. 

New South Wales and Queensland. 

Goaxypium Sturtii % F.v.M. 

‘‘Sturt's Desert Rose." 

This plant utVords stock a good summer feed. (S. Dixon.) 

Interior of South Australia and New South Wales. 


STEKCTLIACE^K 

Sterculia diversifolia, <«. Don. (Syn. Brack ychiton populn* um y R.Br.) 

“ Kurrajong,” or “Black Kurrajong ; the “ Bottle Tree of Victoria. 

Cuttle and sheep are fond of the leaves and branches, and in some dry 
seasons have existed for long jieriods on scarcely anything else. 

The Kurrajong and Quandong trees are exempted from the operations of 
all timber licenses and permits in New South Wales, and cutting them down 
is prohibited ; but, in time of drought, if the leaves of the Kurrajong tree are 
required for feed for stock, the lighter branches may be lopped. 

Victoria, New South Wales ami Queensland. 


0ERAN1ACE.E. 

Geranium duaeetum, Linn. 

“Crowfoot,” and Erodium cygnorum , Neos. 

Both prostrate plants, often found in grass land and in stony places. They 
are eaten by stock, und are supposed to be nutritious. 

They are found in all the colonies. 


RUTACE/K. 

Jlvronia mierophylla 9 Sieb. 

• A specimen of this plant was sent to me from Katoomba, labelled “ Moun- 
tain Hop-bush,” with the information that stock are fond of it. 

Found in New South Wales and Queensland. 


Geijera parrijlora, Lindl. 

u Wilga,” “ Sheep-bush,” tl Dogwood,” and “Willow.” 

Mr. S. Dixon states that sheep only are particularly fond of this bush, and 
it seems quite unaffected by droughts. It is a very shapely shade-tree. 
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t{ The bronze-winged pigeons and other game live on the seeds, and domestic 

poultry will readily eat them With considerable knowledge of 

bushcraft, I never knew domestic live stock by any mistake to touch it.” 
(A. N. Grant, Hillston.) 

MELIACEiE. 

Cedrela toona, Roxb. (Syn. C. austraUs y F.v.M.) 

“Red Cedar.” Called “ Polai ” by the aborigines of Northern New South 
Wales; “Mumin” or “Mugurpul,” by those about Brisbane; and 
“ Woota ” by those about Wide Bay, Queensland. 

The leaves are used to feed cattle in India. (Gamble.) It should be 
observed, however, that Baron Mueller differs from Bentham in considering 
the Australian “ Cedar” specifically distinct from the “Toon” of India. In 
any case the trees are so closely related that any property possessed by the 
one is shared by the other. 

New South Wales and Queensland. 

Flindersia maculosa , F.v.M. 

“Spotted Tree,” “ Leopard Tree.” 

During periods of drought sheep become exceedingly fond of the leaves of 
this tree, which they greedily devour, as well as the twigs up to the size of a 
goose-quill, and hence the tree is in danger of extermination, as it has not the 
recuperative power of some trees. This tree in particular should only be 
pollarded. 

Western New South Wales and Queensland. 

Owenia acidula, F.v.M. 

The “Colane,” or “Native Nectarine.” 

It has been claimed that this is the handsomest tree in the interior ; cer- 
tainly it is a very beautiful, small tree. Mr. Stock Inspector Dulhunty 
writes that it is one of the best of our fodder- trees. 

Found in the interior of South Australia, New South Wales, and Queensland. 

RHAMNE^E. 

Vcntilago viminalis , Hook. 

“Supple Jack.” “ Thandorah ” of the aborigines of the Cloncurry River 

(North Queensland). 

The leaves are eaten by stock. 

South Australia, New South Wales and Queensland. 

Z izyphus j ujuba, Lam. 

“ Jujube Tree.” 

The leaves are much valued for cattle-fodder in India. 

Queensland. 

Pomad&rris apetala. Lab. 

See a note on this plant's value for forage in the Gazette for August, 1897* 
Pomaderris racemosa. Hook. 

The leaves when chewed or soaked are found to be slightly mucilaginous. 
This explains the fondness that stock have for this plant. It always seems 
fresh and green, and stands stocking well. (8. Dixon.) 

It has been reported by other ot>server8 in South Australia as a fodder-plant, 
being much liked by stock of all kinds. 

All the colonies except Western Australia and Qu een sland. 
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SAPINDACE^E, 

Atalaya hcmiglauca , F.v.M. 

“ Cattle Bush,” “ White- wood.” 

The leaves of this tree are eaten by stock, the tree being frequently felled 
for their use during seasons of drought. 

South Australia, New South Wales, and Queensland. 

Dodoncna lolulata , F.v.M. 

| “ Hop-bush.” 

One of the best fodder shrubs in the Lachlan district of New South Wales. 
The seed jkkIs in particular contain a very pleasant bitter. There is no reason 
to suppose that this particular species is^ preferred by stock to some others of 
the genus. 

Southern and Western Australia, New South Wales, and Victoria. 

lleterodendron ohtrfolium y Desf. 

4 ‘ Rosewood ” or “Lachlan Emu Bush,” “Jiggo” and “ Berrigan” (of which 
“ Behreging ” is an old spelling), are aboriginal names. (Kidston.) 

The seeds, which are covered with a red fleshy arillus, are eaten by emus. 
Mr. 8. Dixon states that both sheep and cattle feed greedily upon it. 

It is difficult to kill, springing from the roots when eut down, and one of 
the best for sheep feed. It grows to a girth of 15 inches and more, and up to 
a height of 20 feet. 

All the colonies except Tasmania (in the interior). 

LEG U MIN OSiE. 

Acacia aneura y F.v.M. 

“ Mulga.” 

By some called the “ King of fodders.” For illustration and full particulars, 
see the Gazette for August last. 

Acacia doratoxylon , A. Cunn. 

“ Spearwood,” a “ Brigalow,” “Currawang” or “Caariwan,” 

“ Hickory.” 

The leaves are eaten by stock. 

All the colonies except Tasmania and Western Australia. 

Acacia implcxa , Benth. 

A “Hickory.” 

In southern New South Wales, near Delegate, cattle have been known to 
eat the leaves of this tret', stripping off all within reach, although grass in the 
paddock was abundant. 

Victoria, New South Wales, and Queensland. 

Acacia langi folia. Willd. 

" Golden Wattle” of the Coast Districts. 

In southern New South Wales it has been observed that horses and cattle 
eat the young shoots, even when grass is by no means scarce. 

Found in all the colonies except Western Australia. 



690 


Some Native Australian Fodder-plants. 


Acacia pendula, A. Cunn. 

« Weeping ” or “ Truo Myall.” Called “ Boree ” and “ Balaar ” by the abori- 
ginals of the W estern Districts. 

Stock, especially sheep, are very fond of the leaves of this tree, especially 
in seasons of drought, and for this reason, and because they eat down the 
seedlings, it has almost become exterminated in parts of the colonies.- 
Horses do not like it. 

New South Wales and Queensland. 

Acacia salicina , Lindl. | 

“Native Willow,” and “Broughton Willow,” near the Broughton River 
(S.A.) Called “Cooba” or “ Koobah ” by the aborigines of Western 
New South Wales, and “ Motherumba ” by those on the Castlereagh 
River, New South Wales. 

The leaves are eaten by stock. This is another tree which is rapidly 
becoming scarce, owing to the partiality of stock to it. 

All the colonies except Tasmania. 

Albizzxa basaltica , Benth. 

“ Dead Finish.” 

Cattle like the foliage of this tree. 

Queensland. 

Albizzia lophantha , Benth. 

Cattle browse on the leaves of this tree. Jt is of rapid growth. 

Western Australia. 

Cassia eremophila ( nemophila), A. Cunn. 

Mr. S. Dixon states that both the pods and the leaves of this plant are 
eaten by stock. 

In all the colonies except Tasmania. 

Daviesia spp. 

“ Hop-bush.” 

Some of these shrubs are called “ Hop-bushes ” on account of the pleasant 
bitter principle which pervades them. Horses and cattle are fond of brow sing 
on them. 

Speaking of the recent drought in the County of Dampier, Mr. Forester 
Allan reported that stock ate it ( D. corymbosa ) ravenously, and it kept them 
alive. 

Chiefly in Western Australia, but also in New Souh Wales and other 
colonies. 

Galactia tenuijlora , Wight et Arn. 

Mr. Nicholas Holtze, of Port Darwin, informs me that horses are very fond 
of the foliage. 

Glycine tabacina y Benth. 

“ A very fine fodder ” ; called “Purple Clover,” according to a correspondent 
n the Parkes district. 

G. tomentosa , Benth. 

Has been similarly commended. 

Both species are found in South Australia, New South Wales, and Queens- 
land; the former in Victoria and Western Australia in addition* 
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Jacksonia scoparia , It. Br. ; var. macrocarpa . 

A “ Dogwood.” 

Cattle and horses relish the foliage of this small tree amazingly. (Mueller.) 
Western Australia. 

Psoralea tenax , Lindl. 

Considered a good fodder by some. (Bailey.) 

New South Wales and Queensland. 

Sesbania < vgyptiaca , Pers. 

Ngeen -jerry ” of the aborigines of the Cloncurry River (North Queensland). 
The leaves and branches are cut for cattle-fodder in India. (Gamble.) 
Northern Australia. 

Swaimona phacoides, Bentli. 

“Indigo” or “ Liquorice.” 

Considered a most valuable fodder plant in the Walgett district. 

Found in all the colonies except Tasmania. 

Trmpb’tonut rgenrt, Bentli. 

For a note on this species as a fodder-plant, see the Oa^tt* for August, 

1897. 

Found in the interior of all the colonies except Tasmania. 

Trigonella suavissitna , Lindley. 

From its abundance in the iieighliourhocxl of Menindie it is sometimes 
called “Menindie Clover.” It is the “Australian Shamrock” of Mitchell, 
and the “Culomba” of the natives of the Darling. 

This perennial, fragrant, clover-like plant is a good pasture herb. Sir 
Thomas Mitchell ( Thr re Expeditions) speaks of it in the highest manner as a 
forage plant on several occasions. 

Interior of Australia, from the Murray River and tributaries to the vicinity 
of Shark’s Bay, Western Australia. 

MYRTACEiE. 

Angophora intermedia , I)C., 

“ Narrow-leaved Apple-tree.” 

Found in Victoria, New South Wales, and Queensland. 

Angophora subveluiino , F.v.M. 

“ Broad-leaved Apple-tree.” 

New South Wales and Queensland. 

Are sometimes cut down to keep cattle alive in dry seasons, as the leaves 
are relished by them. They are commonly pollarded for the same purpose. 

lian'ingtonia acutangula , G»rtn. 

Brandis ( Forest Flora of India) states that the b&rk of this tree, mixed 
with pulse and chaff, is given as cattle fodder in India, 

Northern Australia, 
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Eucalyptus coriacea, A. Cunn. (Syn. E. pauciflora , Sieb.). 

“ White Gum,” “Cabbage Gum/' 

The leaves of this tree are very thick, and in dry seasons are eaten by 
cattle. (Woolls.) Opossums have a predilection for the young foliage of 
this tree, so that they often kill trees of this species. 

Tasmania, Victoria, and New South Wales. 

Eucalyptus corynocalyx , F.v.M. 

“Sugar Gum.” 

The sweetish foliage of this tree is browsed upon by cattle and sheep. In 
this respect this eucalypt may be classed with one other, E . Gunnii . (J. E. 

Brown.) 

South Australia. 

Eucalyptus Gunnii , Hook, f. 

“White Swamp Gum,” or “Cider Gum.” 

This tree also bears the name of the “Sugar Gum” because of the sweetness 
of the leaves, which consequently are browsed upon by stock. It is a common 
tree in Tasmania, where it is called “Cider Gum,” as a so-called cider is 
made from the sap taken from it in the springtime. 

Tasmania, the extreme south-eastern portion of South Australia, thence to 
Gippsland, and into New South Wales as far as Mount Victoria and Kill Top. 

ON AG REAS. 

Jussieua repens, Linn. 

Eaten by cattle at Mudgee. (Hamilton, Proc. Linn. Soc. JT.& W. [2], ii. f 
276.) This is an aquatic, or semi-aquatic, plant. 

Found in all the colonies except Tasmania and Western Australia. 

FICOIDEAE. 

Trianthema crystallina, Vahl. 

This is a creeping succulent annual from 1 to 3 feet long. It forms an 
excellent fodder plant This Natural Order includes “ Pig’s Faces ” (Mesem- 
bryanthemum ), New Zealand “Spinach” (Tetragonia) and other useful fodder 
plants. 

This plant is not endemic in Australia. 

Found in the interior of all the colonies except Victoria and Tasmania. 

UMBELLIFERAi 
Daucus brachiatus , Sieb. 

“Native Carrot” 

Stock are very fond of this plant when it is young. Sheep thrive wonderfully 
on it where it is plentiful. It is a small annual herbaceous plant, growing 
plentifully on sandhills and rich soil. The seeds, termed “Carrot Burrs," are 
very injurious to wool, the hooked spines with which the seeds are armed 
attaching themselves to the fleece, rendering portions of it quite stiff and 
rigid. The root is astringent, but much relished by sheep. It grows in 
immense quantities on the rich black flats of flood deposit. To watch a flock 
of sheep feeding on carrot ground, where there is not a vestige of anything 
green, would astonish a stranger. A sheep will smell out a root s c rap e 
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away with its hoof until it can grasp the top with its teeth, when it draws it 
out. The common carrot belongs, of course, to this genus, and the fact that 
it is descended from an apparently worthless, weedy plant, indicates that the 
present species is capable of much improvement by cultivation* This plant 
is not endemic in Australia. 

All the colonies. 

BORAGINE^E. 

Trichoclesma zeylanicum , It.Br. (Syn. Pollichia zeylanica , F. v. M.). 

Baron Mueller recommends this plant as a fodder herb, stating that 
the dromedaries of Giles’s exploring party (1873-4) were found to be parti- 
cularly partial to it. It is not endemic in Australia. 

All the colonies except Victoria and Tasmania. 

CONVOLVULACEJE. 

Convoh'ulus erubescent^ Sims. 

‘ * Pink Con volvulus,'* 

Esteemed a good fodder plant in places in the Western districts. 

Found in all the colonies. 

Jponura pes caprce , Both. 

Mr. Nicholas lloltze, of the Botanic Gardens, Port Darwin, informs me 
that this plant is used as pig-feed by the Chinese of the Northern Territory. 

Found in Western Australia, New' South Wales, and Queensland. 

SOLANEiE. 

Solarium simile , F.v.M. 

Called “ Quena ” by aliorigines in South Australia. 

Sheep feed on this plant. (Annie F. Richards in Proc. B.S., S\A. y iv, 136,) 

All the colonies except Tasmania and Queensland. 

MYOPORINEiE. 

Myoporum platycarpum, ILBr. 

“Dogwood,” “Sandalwood.** 

The leaves are eaten by stock, but not, as far avS I can learn, with any evil 
effects. It is often felled for sheep in time of drought. 

All the colonies except Victoria and Queensland. 

EremophUa longifolia , F.v.M. 

“Emu Bush,” “Dogwood “Berrigan” of the natives. 

The leaves are greedily eaten by cattle and sheep. Observations in regard 
to the effect on stock of browsing upon plants belonging to the Myoporineoe 
are much needed, as statements hitherto made in respect to them are not 
always reconcilable. Some of the plants of this natural order are, in fact, 
reputed to be poisonous. 

Allied to this plan is the “Sandalwood” or “Budtha” (EremophUa Milckdli), 
the bark of which is very appetising to rabbits. Consequently they make for 
this shrub as soon as grass fails, and hence twigs of the “ Budtha ” are m&i 
(when treated with strychnine) as bait for rabbits. 

All the colonies except Tasmania. 
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JSremophila po lye lada , F. v. M . 

“Lignum.. 

Useful fodder-bushes. This and Muhlenbeckia Cunninghamii often grow 
together and go under the same name. (T. L. Bancroft.) 

Found in all the colonies except Tasmania and Western Australia. 

VERBENACEJE. 

Avicennia officinalis , Linn. 

A “ Mangrove ” or “ White Mangrove.” The “ Tchooncliee ” of some Queens- 
land aborigines, and the “ Tagon-tagon ” of those of Rockhampton 
(Queensland), and the “ Egaie ” of those of Cleveland Bay. 

The leaves of this tree are eaten by cattle and are considered very nutritious. 
At one homestead (Port Curtis, Queensland) I noticed that the cows ran up 
and collected every time that an axe was used, in the expectation of a few 
limbs of this mangrove being lopped off for their consumption. (Hedley, Proc. 
E.$. Qd., v.) 

The same thing is apparent in New South Wales. The mangroves are cut 
down by the teamsters for their cattle, and in many parts of the coast the cattle 
have done much harm to oyster beds through trampling them down in their 
efforts to reach the mangroves. The mangroves protect the banks of tidal 
rivers, &c., and are, in consequence, exempt from the operation of wood-cutters* 
licenses. 

Found around the greater part of the Australian coast. 

PL AN TAG I N E JE. 

Plant ago varia , K.Br. 

“Native Plantain.” 

This plant is relished by stock. Speaking of an allied species (P. lanccolata\ 
an English writer observes : — “Its mucilaginous leaves are* relished by sheep, 
and, to a certain extent, by horses and cattle', but it seldom answers as a 
Crop, unless on very poor land where little else will grow. It was generally 
sown with clover, and this mixed crop is occasionally seen now on barren 
soils, but there can l>e little doubt that the plantain is inferior in produce*, 
and probably in nutritive qualities, to many plants that would grow equally 
well on the same land. Mingled with grasses in permanent pasture it may be 
beneficial in small quantity, but tends, like all broad-leaved plants, to destroy 
the more delicate* herbage around it.” 

All the colonies. 

POLYGON JE. 

Muhlenbeckia Cunninghamii , F.v.M. 
u Lignum.” 

By some considered a useful fodder bush. (T. L. Bancroft). 

Found in all the colonies except Tasmania. 

AMARANTACEJE. 

Ptifotm olfovalus , F.v.M. 

“Silky Heads.” 

This plant grows on rough stony country, and is relished by all stock in the 
neighbourhood of Broken Hill and other places. On the barren rocks it is ire* 
quently the principal food for stock. The same remark applies more or Jess 
to other species of this genus, which is scattered through much of the western 
country. 

Found in the interior of all the colonies except Tasmania. 
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NYCTACJINEiE. 

Boerhaavia diffusa , Linn. 

Called “Goitcho” by the natives of the Cloncurry River, Northern 

Queensland. 

The Rev. Dr. Woolls points this out as a useful forage plant, which, having 
a long tap root, can withstand a considerable amount of drought, whilst it 
affords a pasture early in the season, ere the grasses are fully developed. A 
Park es resident states that stock are particularly fond of this plant ; they 
seem to prefer it to all other kinds of feed available to them. This plant is 
not endemic in Australia, and is a troublesome weed in some warm countries. 

Mr. N. Holtze informs me. that it is used for pig-feed by the Chinese of the 
Northern Territory. 

In all the colonies except Tasmania. 


PROTKACEvE. 

Conospermum stfrchadis, Endl. 

Western Australia and New South Wales. 

C. tri/Jinervium , R.Br. 

Baron Mueller suggests that these plants l»e tried on the worst desert 
country, as all kinds of pasture animals browse with avidity on the long, 
tender, and downy flower-stalks and spikes, without touching the foliage, 
thus not destroying the plant, by close cropping. 

Western Australia. 

J lake a leucoptera , R.Br. 

“ Pin or Needle Bush " or “ Cry.” 

Eaten bv stock. 

Found in all the colonies except Tasmania and Western Australia. 


HUPHOKBIACEJE. 

Adriana tomentosa^ Gaud. 

Eaten by cattle and horses. (Hamilton, Prac. Linn . Soc., X.S. IF. [2]ii., 269). 

Found in all the colonies except Tasmania. 

Baloyhia lacida, Endl. 

“ Brush Blood wood. 1 ’ 

At Mount Dromedary this species has the reputation of being greedily 
eaten by cattle. A farmer cut tin* limbs of this tree down for his cattle, and 
they would always eat the leaves of it before anything else that was given to 
them. 

Coastal New South Wales and Queensland. 

Beriya Cunninghamii , Planch. 

The “ Gooma” of Western New South Wales. (Miss M. A. Clements). 

A fodder shrub which has no chance of making headway where sheep feed. 
Jn spite of the reputedly poisonous natural order to which it belongs, there 
is no record of it having proved deleterious to animals. It has a pleasant 
bitter flavour. 

Found in the drier parts of Victoria and New South Wales. 
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SANTALACEiE. 

Choretrum Candolle i, F.v.M. 

Sent as an edible shrub from Grenfell. 

New South Wales and Queensland. 

Fusanus acuminata * , R. Br. 

“ Quandong.” 

A useful fodder* bush, protected from the operation of timber licences. 
See Sterculia diversifolia (Kurrajong). 

Found in the interior of all the colonies except Tasmania. 

URTICE^E. 

Ficus glomerata, Willd. 

“ Clustered Fig.” 

The leaves are used in India for cattle and elephant fodder. (Gamble, 
Manual of Indian Timbers.) 

Queensland and Northern Australia. 

Ficus macrophylla , Desf. 

“ Moreton Bay Fig.” 

This is an excellent fodder plant, cattle and horses eating the leaves, young 
twigs, and figs with great zest. For further particulars, see Agricultural 
Gazette , 1893, p. 609, and 1894, p. 206. 

The Small-leaved Fig (F. rubiginosa, Desf.), appears to be of equal value as 
a fodder plant, and doubtless other of our native figs may lx* put to similar 
uses. I have known cows fed all the year round on the leaves and figs which 
dropped from these trees. 

CASU ARIN EiE. 

Casuarina glauca , Sieb. 

I have seen cattle leaving fair grass for branches of this plant, and probably 
they will feed on the leaves of all Casuarina*. 

Found in all the colonies except Tasmania and Western Australia. 

Casuarina stricta, Ait. (Syn. C\ quadrivalvis , Labill.) 

“She Oak,” u Wargnal ” of the aborigines. 

This is a useful fodder tree in Victoria and Southern* New South Wales. 
Mr. S. Dixon states that in Port Lincoln (S.A.) the fallen catkin* (male 
inflorescence) form the chief sustenance in winter on much of the overstocked 
country. He adds that this tree is too sour to be very useful to ewes rearing 
lambs; but if sheep had only enough of it, the u brake ” or tenderness of fibre 
would often be prevented in our fine-wool districts, and much money saved 
by the increased value a sound staple always commands. 

The foliage is eagerly browsed upon by stock, and in cases of drought these 
trees are pollarded for the cattle. Old bullock-drivers say that cattle prefer 
the foliage of the female plant. (J. E. Brown). Casuarina foliage has a 
pleasant acidulous taste, but it contains a very large proportion at ligneous 
matter. 

All the colonies except Queensland and Western Australia 
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Casuarina suberosa , Otto et Dietr. 

(( Erect She-oak,” “ River Black-oak,” “ Dahl-wak ” of the aboriginies. 

A very valuable fodder tree*, largely used and much valued in the interior 
districts as food for stock during periods of drought. The same remarks apply 
more or less to all species of Casuarina. 

All the colonies except Southern and Western Australia. 

BALANOPHOREiE. 

Balanophora fungo&a, Forst. 

This root parasite was noticed to be very abundant in all the scrubs, pro- 
ducing unusually large heads, some noticed l>eing over 3 in. in diameter, and 
varying from nearly white to dark reddish-brown. Mr. Banning, of Freshwater 
Creek, says that bullocks are so eager to obtain a bite of it that it is often 
difficult to drive them through a scrub where it alxnmds. 

(F. M. Bailey, in Rep. Bellenden Ker Exped., 1889.) 

Queensland. 

LILIACE^E. 

Flay ell aria indica , Linn. 

A “ Lawyer Vine.” 

Leichhardt (Overland journey to Port Essington), p. 424, speaks of his 
bullocks feeding heartily u{M>n this plant, particularly as the country was most 
wretched and the grass scanty and hard. This plant is not endemic in 
Australia. 

New South Wales, Queensland, ami North Australia. 

PALME/E. 

Livisiona Leichhardt it, F.v.M. 

Mr. ^Nicholas Holtze informs me that the leaves are eaten by horses in the 
Northern Territory. 

Found in Northern Australia. 

LYCOPODIACEJE. 

Psilotum triquetrum , Swartz. 

Locally known os “ Fern ” (Kctnpsey). Grows on bird’s nest and other ferns. 
Cattle are fond of it 

Victoria, New South Wales, and Queensland. 

MARSILTACEjE. 

Marsilea quadrifolia, Linn. 

“Nardoo,” “ Clover Fern” 

This plant is much relished by stock. It grows plentifully in swamps and 
shallow pools of water. It is, however, better known as yielding an unsatis- 
factory human food in its spore-cases. 

All the colonies except Tasmania. 



608 


Botanical Notes. 


Botanical I^otes. 


The Water Hyacinth or Bontederia ( Eichhornea ) cras- 
sipes) AS A POSSIBLE PEST. 

This is a plant known to botanists as Eichhornea or Pontederia crassipes , and 
commonly as “ Water Hyacinth.” It is a pretty aquatic, with pale purplish 
flowers, and it is cultivated in tubs and ponds in the warmer parts of the 
colony. 

For a year or two we have received scrappy bits of news in the newspapers 
and scientific journals referring to the fact that in certain waters flowing into 
the Gulf of Mexico the plant had so multiplied that it had actually become a 
hindrance to navigation. Recently there has come to hand Bulletin No IK 
of the United States Department of Agriculture (Division of Botany), which 
is a pamphlet by Herbert J. Webber on the Water Hyacinth and its relation 
to navigation in Florida. 

Following are extracts from the pamphlet referring to the spread of the 
plant : — 

Introduction and spread of the Water Hyacinth in Florida . 

As nearly as can be learned, however, it was first introduced into the St. John's 
Fiver about 1890, at Edgewater, about 4 miles above Palatka. At this place it had been 
grown for some time in a pond, and when it was desired to clear the place out the plants 
were thrown into the river. Here they grew luxuriantly, producing beautiful masses of 
flowers, which rendered the river attractive. At this time no one had any idea the plant 
would become a nuisance, anil it was carried by settlers up and down and introduced at 
different points to beautify the river in front of settlements. It was also distributed by 
boats passing up and down, and it soon became abundant up as far as I^ake M unroe and 
down as far as the increasing brackishness of the water allowed its growth. In 1894 the 
water hyacinth had become so abundant that it began to attract the attention of steam- 
boat men and fishermen, although at that time the amount was not sufficient to cause 
trouble. After the severe storms of Octolier, 1894, which carried the plants out of the 
bayous and creeks, they were noticed to bo very abundant. 

In October, 1894, some plants were carried up the Ocklawaha River, the main tributary 
of the8t. John’s, and placed in a pool at Howard’s Landing, 14 ipilesdown the river from 
Silver Springs. This became the seed-bed for the entire lower and navigable portions of 
the Ocklawaha River. The plants multiplied rapidly and were crowded out into the 
river. The current carried them down stream, and they have spread along the entire 
lower portion of the river. 

Damage mused by the Water Hyacinth . 

That the water hyacinth is becoming a serious menace to navigation in the St. John 1 * 
River is unquestionably true. Small boats with screw propellers find it impossible to 
penetrate a very large mass of the plants, as they lack tne necessary power, and the 
plants soon become entangled in the screw and prevent it from revolving. Parting the 
plant with boat hooks, &c., is very slow and tedious. Paddle-wheel steamers are able to 
penetrate the extensive masses of the plants much better, but are generally hindered 
and frequently entirely blocked. When a large steamer, going at full speed, strikes a 
bank of the hyacinths, it comes almost to a standstill. In side- wheel steamers the plants 
collect between the wheel and bulkheads, packing in so solidly that it la often almost 
impossible to reverse the engine. This necessitates caution in approaching the landings. 
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Steamers with low-pressure engines are troubled by the clogging of the injection pipes, 
so that sufficient water cannot be secured for the condensers. In the case of some boats 
the obstruction is occasionally removed by blowing steam through the injection pipe. 
This process, however, is rather dangerous, as the injection pipes and condensers are not 
constructed with a view to having heavy pressure applied from within. Floating logs 
frequently lie concealed in the masses of the plants and form a serious danger to naviga- 
tion. Several boats have already been injured to some extent by striking such obstruc- 
tions. 

Mr. Webber’s pamphlet also takes cognizance of the effect of the spread of 
this plant on the timber and fishing industries, and also on bridges, through 
the accumulation of the plants. Then it has been reported to be deleterious 
to health, owing to the accumulation of large masses of vegetable matter. 
Finally, methods of extermination of the plant are considered, mechanical 
devices being most favoured; but for details of these I must refer to the 
pamphlet. 

In the Botanic Gardens at Sydney, visitors must have noticed the great 
spread of the water hyacinth during the past year. I had the silt removed 
from all the ponds, except the one nearest the sea-wall, and the water 
hyacinths were taken out with the rest of the material. Apparently there 
was no water hyacinth left, but as the warm weather came a few plants made 
their appearance, and these spread with such rapidity that by the autumn the. 
greater part of the surface of the pond, second only to the largest in size, was 
covered with this plant. When the winter rains set in these plants were 
piled up against the rustic bridge to such an extent that, had they not been 
removed, the bridge must have been carried away. The pond has not yet 
been entirely cleared of water-hyacinth, and it will probably be a costly work 
to carry out. The Sydney district is hardly warm enough for this plant to 
attain its full development ; but I have seen enough of it in Sydney to cause 
me to issue a warning that it may become a pest in sluggish waters in the 
Northern districts, say from the Macleay northwards. It is, therefore, hoped 
that persons who cultivate this pretty plant will keep it well under control, 
for if it be allowed full scope it may become, within certain areas, as great a 
pest as Lantana , or prickly pear. 

Since the above was w ritten, I notice that Mr. William Soutter, of 
the Acclimatisation Society’s Gardens, Brisbane, issues a warning in the 
September issue of the (Juejmsland Agricultural Journal in regard to the 
Water Hyacinth. Mr. Soutter s warning is more necessary in Queensland 
than in New South Wales; but, w ithout being an alarmist, I think the Water 
Hyacinth may very readily Income a serious pest on the northern rivers. 
And, talking of weed pests, do not let our northern river friends turn a blind 
eye to the Cockle Burr, in regard to which I issued an emphatic warning in 
the Gazette for July of last year. 

The Alleged Poisonous Nature of Sorghum. 

[Previous reference 1897 (July), p. 451.] 

Veterinary Captain Henry T. Pease, Principal, Lahore Veterinary College, 
has published the following “ Note on Jo war Poisoning,” which* to some 
extent supplements the note given in our July issue. I may again remind 
readers that J ow4r is the Indian name for Androjx>gon sorghum, of which 
Sorghum vulgare is a synonym : — 

When joimr becomes dried up from deficiency of rain, it becomes poisonous to 
cattle. The common idea amongst the people is that this is caused by a worm named 
bhaunrf, which infects the jotrdr plant at this time. It is a well-known fact that if rain 

B 
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falls on jowdr which has thus become poisonous, the insect is said to perish, and unless 
the ears have appeared before the rain failed, the crop often recovers itself and yields a 
good outturn of grain. There is another reason why jouxir becomes poisonous to cattle 
m these circumstances, and this is, that a salt becomes formed in it in great quantities, 
and this salt is nitrate of potash. When this salt is deposited in the plant, owing to 
failure of the rain, cattle eating it are rapidly poisoned. If rain falls on the crop thus 
altered it loses its poisonous properties. In order to avoid poisoning cattle, therefore, 
and to utilise jowdr which has thus become altered and poisonous, all that appears 
necessary is to kill the insect or remove the salt ; and it seems that this is done 
naturally when rain falls on it. If we have jovxir in the poisonous condition, therefore, 
we can most probably render it harmless by cutting it up and washing it in water, and 
thus be able to Utilise it as fodder. 

This is evidently not the case here. L*i$t summer tin? cattle at Wagga 
Farm were fed on dried-up mature sorghum without the slightest ill effects. 

Alleged Poisonous Nature op White Cedar Berries. 

(Previous Reference, 1897 (Feb.), p. 827.) 

Following are two apparently well authenticated instances of the death 
of pigs through eating white cedar berries ( Mdia azedarach , otherwise, J/. 
composite). As the tree, is so extensively planted in this colony, it behoves 
owners to see that pigs at least are not allowed to gorge themselves with the 
berries. It is not expected that a few, eaten with other food, will occasion 
serious harm. 

Of the first case I received information from a valued correspondent at 
Walcha (Mr. A. R. Crawford). Rewrote: — “ I enclose a note from Mr. 
Edward Fitzgerald, of East Cunderang, who 1ms had trouble with his pigs : 
4 We have had one fat baconer die. Last night a beautiful sow died after 
three days’ sickness. I have just held a post mortem examination, and find 
she died from inflammation of the stomach, which contained a lot of white 
cedar berries. Another pig died this morning.’ At the season when thr 
berries were plentiful, a splendid sow died the same last year, but only one. 
One sow was sick last week, and is now better ; she ate nothing for two days; 
she is still weak, but eats eagerly.” 

Mr. Crawford being about to visit Cunderang, he kindly obtained further 
details in regard to the poisoning of the pigs, at my request. Follow ing is 
his further report : — 

44 The most striking symptom they showed was that they could lie in no 
other position than on their bellies. If they lay on their sides, or attempted 
to do so, they screamed with pain and rose on to their bellies at once. The 
least movement gave them pain. They would not eat, or even drink milk, 
for days before death. 

44 The post-mortem examination disclosed a much inflamed inner lining of 
the stomach, and very much thickened. One young breeding sow' refused 
food for two days, but ultimately recovered, though she became very poor 
after it. 

44 As a remedy I burnt a lot of timber and made fresh charcoal for them to 
eat, and 1 fancy it had a beneficial effect. They ate it eagerly. 

44 There was no chance for them to get a poisoned bait, unless a stranger 
laid one, which is not probable. The old sow lived five days after refusing 
food.” 

The second cam; was reported in the daily papers during the month of 
August, when Mr. James Durrant, of Druewalla, Jamheroo, lost eight pigs 
through eating white cedar berries. A large quantity of these berries was 
found in the paunch of each animal. 
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Perhaps the matter may he considered of sufficient importance to engage 
the attention of the Stock Department, if the evidence I have got together is 
not considered sufficiently conclusive. 

Mr. S. Pegum, of Camperdown Farm, Hrowidow Hill, Camden, writing on 
this subject, says : — 

u three small pigs ate some* white cedar berries. They soon after became 
very ill, unable to stand or move, heart beating feebly, with occasional spas- 
modic shuddering**, apparently in a forward direction, limbs cold, eyes well 
open but not fixed or staring. Being of opinion that they were poisoned by 
the prussic acid contained in the kernels of tin* berries, for experiment I took 
one of the ) ags who seemed at the time in fsimuin (couldn t raise a squeak 
even), ami treated him accordingly, viz., put him at once into a warm hath, 
and as soon as it could he got ready, gave the whites of two eggs beaten up 
and a full teaspoon of baking soda in some warm milk and ginger. Then put. 
him into a sugar hag with a warm brick and left him for the night well 
covered up, nice and snug, in a warm place. All this time, if he w'as not “as 
dead as Julius (besar, T he was quite as unable t<> stand or move, being quite 
passive to all the treatment, which did not lake many minutes, neither 
squeaking nor kicking. 1 do not know how long it took him to get well, but 
in the morning he wms quite recovered, and what with the bath, tkc., he looked 
none the worse for the trouble, lading able to run about and eat as usual. The 
other two pigs died. Examination showed that they had eaten about a small 
pannikinful of the berries, which were crunched and scarcely at all digested. 
I herewith forward some for analysis. 0 

The sample of berries referred to was brought under the notice of the 
chemist, Mr. b. lb Guthrie, w ho reports that they do not contain prussic acid, 
and lie has so far lieen unable to identify any poisonous prnjwrrtv. 
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Tuberculosis and Tuberculin. 

(Reprinted from Report of Dairy Conference.) 


By Mr. E. STANLEY. 

Government Veterinarian. 

History, Cause, aud Distribution of the Disease. 

One-seventh of all deaths in the human family are due to this disease, and 
it very frequently is found in many of the domesticated animals all over the 
world. 

Although the disease had been known for centuries, it was not until 1810 
that tubercular nodules were proved to l>e peculiar to this one disease ; and 
not until 1 865 was it declared to be infectious by Cohnhelm. He, after repeated 
inoculation experiments, emphatically declared that it was a sjHH-ific infectious 
disease. The cause of the tubercles was discovered bv R. Koch, of Berlin, 
in 1882, to be a peculiar bacillus of a special shape : this fact has proved 
extremely deep and lasting. The incomparable certainty and posit iveness of 
his invastigations are admired by everyliody. 

To quote his own words : “ We can with good reason say that the tubercle 
bacillus is not simply one cause of tuberculosis, but its sole cause, and that 
without tubercle bacilli you would have no tuberculosis. In those processes 
where you find tubercle bacilli, there is true tuberculosis,” no matter what 
the pathological picture is, or what the clinical evidence may show in single 
cases. The bacilli are very slender, medium-sized rods, somewhat smaller 
than a red blood corpuscle, and incapable of voluntary motion. 

They are capable of resisting destructive influences to an unusual degree ; 
sputum thick in albuminous matter protect them ; they withstand drying for 
months, a temperature near boiling point, the action of the gastric juices and 
also the influences of the strongest decomposition, without the least curtail- 
ment of their infectious activity. After many failures, and with much per- 
severance, Koch has succeeded in artificially cultivating the bacillus with 
coagulated blood serum, and subsequently inoculating his cul turns into 
various animals always produced the disease tuberculosis. No matter whether 
the virus was injected into the abdomen, or into a vein, or into the eye, or 
rubbed on to a sore on the skin, or by inhalation, the results were always the 
same : he evoked tuberculosis in every way. Other investigators as well as 
Koch have found that by our food containing tuberculous material the disease 
can be produced, and it is no longer doubted that the bacilli are capable of 
entering the body in all possible ways. 

Development of the Disease. 

The disease develops in the first place in the immediate neighbourhood of 
the spot where the bacilli find entrance, the affection being in the beginning 
merely local, and may possible remain so, owing to the presence of leucocytes, 
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or police cells in the body, that swarm around the bacilli and destroy, or at 
least isolate them, and imprison the affected part; but the enemy often proves 
too powerful, and getting away into the blood current, the poison is distributed 
and the whole body is inundated with the bacteria, and general tuberculosis 
is the result. 

Tubercles are, therefore, met with in any and every part of the body, 
especially in the lymphatic glands, as they are especially concerned with the 
leucocytes in attempting to arrest their spread. 

The disease in guinea-pigs sets up necrosis, without actual cheesy degener- 
ation in the liver and spleen ; in monkeys the tul>ercle formation is thin, 
liquid, and purulent ; in cattle, consolidated and cheesy deposits ; in poultry, 
compact tumor masses with imbedded lime. 

Histologically they are all the same, and the distinguishing criterion is the 
presence of the bacilli. 

The bacilli perish as the tubercular processes advance, as the blood supply 
is obliterated ; therefore, being less numerous, they are more difficult to 
demonstrate. 

Investigators have shown that milk from tul>ercular cows is a very im- 
portant matter, as bacilli are found in the milk of neaily half the tubercled 
cows, even when there is no perceptible disease in the mammary glands. The 
micro-organisms resist the gastric juices and attack first the intestines, then 
the spleen and liver in succession. 

The lungs in both man and in animals are often primarily affected ; this 
points to the fact of inhalation of the bacteria as dry dust. Myriads, 
however, perish by desiccation and the sun’s rays. 

Cattle often become affected by licking themselves or each other, and the 
disease is often found in the throat glands. The cow-bails and feed-boxes 
harbour the disease, so that rigid sanitary precautions in dairies cannot l>e too 
strictly enforced. 

A tuberculous cow is a hot bed of infection, and a constant, and always 
present, source of spreading this terrible disease. 

As this disease may exist in an animal without its presence being suspected, 
it is very important to know that a means exists for detecting it, even in its 
very earliest, stages. This method is the outcome of Koch’s labours, and consists 
in the use of 


Tuberculin.* 

This fluid is a laboratory preparation made by the artificial cultivation of 
the bacilli, and extracting their toxic proj>erties by means of glycerine, filtered 
through porcelain. 

This gives a clear virus, perfectly free from bacilli ; so there is not the 
remotest chance of its conveying the disease. 

The effect of a few drops of this virus on a cow having invisible — that is, 
latent or active — tubercle disease, is to cause within a few hours a very 
remarkable rise of bodily temperature, which is only transient, and soon 
disappears, leaving the animal unaffected by its application, but the owner 
has the very valuable information of knowing which of his herd are tubercled. 

Healthy cattle remain quite unaffected by the injection of any quantity of 
tuberculin in any way whatever. Stock-owners are, therefore, strongly urged 
to use this test on their herds, as the time will come when only tested cows 
will supply milk for human food. 


* Vide a paper on iubertmloei* In cattle, Jpricidtuml Gurrt/r, 189C. 
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Effects of Tuberculin, 

In answer to a question as to whether it was possible, when the tuberculin 
was injected into an animal and it showed no signs of tuberculosis, it might 
still have the disease, Mr. Stanley said it was possible ; but the disease 
would be quiescent or chronic, and the animal apparently recovering. 

Mr. Dymock : Were cattle reared on limestone country freer from tuber- 
culosis than cattle reared upon country that had no lime in it ? 

Mr. Stanley : The nature of the country makes no practical difference. 

A Representative : Was it not a fact that there might be localities in a 
district which were, it might he said, incubators of tuberculosis? 

Mr. Stanley : The explanation is that there has been tuberculous cattle 
there, and they have spread the disease and the locality has become infected ; 
but even if the locality wore clear of tuberculous beasts, there is no reason 
why it should not be infected. 

Mr. Armstrong : A beast to be slaughtered may be thoroughly healthy- 
looking, and yet, after being slaughtered, it is found to have tuberculosis. 
How do you account for that ? 

Mr. Stanley : The explanation is that the disease develops very slowly, 
and the animal gets fat while the disease goes on. 

A Representative : Would sterilising completely destroy tuberculous 
spores in milk ? 

Mr. Stanley said that was a scientific question that he was not prepared 
to answer, as spores had not been demonstrated in tubercle bacilli. 

A Representative : Might you not, by testing the animals with tuberculin, 
render them dangerously susceptible to take the disease? 

Mr. Stanley. There is not the slightest danger, because the tuberculin 
passes out of them in forty-eight hours. 

A Representative : How was it, if the bacilli were found in underdone 
meat, that there was not a greater number of human beings affected ? 

Mr. Stanley: The disease was not found in well-cooked meat, lie had 
said it was found experimentally in gravy or meat-juice. 

“ Coast Cough.” 

In reply to a question as to whether the “coast cough” disease was tuber- 
culosis, Mr. Stanley said : Yes ; the “coast cough ” is a distinct indication of 
tuberculosis. It lias been so demonstrated by many poxl-morfnyts, and also 
by microscopic examinations finding the bacilli. 

Effects of Sterilising Milk. 

Would sterilising destroy all the microbes in milk ? Most scientists said 
that sterilising would destroy all the bacilli ; but others had not so much 
confidence in it. Unfortunately the matter bad not yet been definitely settled. 
►Sterilising was liko cooking meat ; it must be complete to be successful. 

Was there any danger in connection with the tuberculin test of infecting 
the healthy animals treated ? No ; if an animal were healthy, the tubercillin 
would have no effect in any way whatever. 

First Discovery in South Coast Herds. 

In reply to a question as to how long ago it was since tuberculosis was dis- 
covered in the South Coast district, Mr. Stanley said that more than ten 
years ago he had pointed out the prevalence of the disease there. 

A Representative remarked that to his knowledge the “coast cough ” had 
been there twenty-five years ago. 
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Mr. Stanley : It had usually been called cancer and lumpy throat disease. 
The disease vulgarly called “lumpy jaw” was now known to be actinomy- 
cosis, and it had also existed there. Tuberculosis was no new thing, but it 
was only of recent years that the importance of it had been brought under 
notice. Tuberculosis and actinomycosis would probably be regarded as the 
same disease by untrained men. Rut for the former there was no curative 
remedy, while the latter could be successfully treated. There was no doubt 
that actinomycosis resembled tuberculosis. It was caused by a micro- 
organism which finds access to the animal’s gums, and thence into the teeth 
sockets, and grows inside the jaw bones. It would sometimes find its way 
into the various organs of the affected beast. He had found actinomycoces 
in a cow’s udder — proved by the microscope, although so closely resembling 
tuberculosis to the naked eye. 

Have the whole Herd Tested. 

Mr. Stanley said that his advice to everyone was: have the whole herd 
tested ; keep watch on the animals found to be infected. If a very good 
co\v v'ere affected, with certain precautions one might breed from her; but if 
an ordinary cow proved to be diseased, destroy her at once ; it was by far 
the best policy. 

A Representative asked, in view of the fact that Mr. Stanley regarded 
1 1 coast cough ” as tuberculosis, how he accounted for the fact that animals 
suffering from the cough when removed inland recovered ? 

Mr. Stanley could not believe it. Had any of the seemingly recovered 
cattle been killed and examined ? Unless that had been done, how was one 
to know 7 whether they were tuberculous or not. The cattle referred to might 
possibly have been exposed on wet, swampy ground, and have caught cold. 
It was quite common for cows to have bronchitis and affections of that tem- 
porary nature and recover. He maintained that the disease called “ coast 
cough” was tuberculosis, and must be considered incurable. 

Breeding from a Tested Bull. 

For what period was it safe to breed from a bull after lie had been tested ? 
He would recommend that stud bulls be tested every six months. 

Tuberculous Beef. 

Had it been successfully proved that the disease could be transmitted to 
human beings bv the use of tuberculous beef? He believed it had been. 
The disease was communicable to other animals, and the inference was that 
it was also communicable to human beings by that means. 

Tuberculosis and Horses. 

Was it possible for tuberculosis to be transmitted from horses to horned 
cattle ? There was no doubt that was possible, but very few horses have 
tuberculosis. 

Cancer and Tuberculosis. 

Was it possible for cancer to be mistaken for tuberculosis ? That depended 
upon the situation of the enlargement. The cancerous swelling might be as 
large as an orange and then it might be mistaken for a tubercular enlarge- 
ment. It was possible, but very improbable, that the diseases would be con- 
fused by anyone practically familiar with them. 
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Moving 1 Lumps. 

Were moving lumps that could sometimes be felt inside the skin tuber- 
culosis ? Most frequently, but there were sometimes lumps in the brisket 
that were not tuberculosis, also warty growths and dermoid cysts occur, 
closely resembling the tubercular tumors. 

Did he know why cows subject to “ coast cough ” were fond of chewing 
bones of dead cattle ? The fondness for chewing bones had nothing to do 
with tuberculosis. It simply showed that the animals had a morbid appetite 
from lack of mineral constituents in their food and water. They wanted 
lime. 

Inoculation for Pleuro-pneumonia and Tuberculosis. 

Did he think inoculation for pleuro-pneumonia a cause of the spread of 
tuberculosis ? Not if it were properly performed and proper virus were used. 
There had been many a case in which disease had been transmitted through 
the injection of impure virus, i.e., virus taken from a tubercular animal that 
happened to have pleuro-pneumonia. That showed that there was a real 
danger in inoculating animals for pleuro-pneumonia, unless you could make 
sure that the animal was free from other disease than pleuro. In Queensland 
they would not use virus which had not been issued through the Government 
laboratory, in order to obtain it pure. 
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Notes on some Chemical Points in the Prepa- 
ration of Insecticides and Fungicides. 


F. B. GUTHRIE. 


In the mixiug and using of chemicals for spraying purposes there are a 
number of chemical points involved which are commonly passed over in the 
directions issued. As such mixtures are chemical compounds, these points 
play a very important part in their preparation and use ; and I think it will 
be of advantage to discuss some of the more common mixtures purely from 
the point of view of the chemist. 

(a) Bordeaux Mixture. 

The proportions recommended by the Department for this mixture are as 
follows : — 

Copper sulphate 6 lb. 

Lime ... ... ... ... ... ... 41b. 

made up with 22 or 40 gallons water, according to the season. 

These are the proportions given both in the “ Farmers’ and Fruitgrowers’ 
Guide” and in the “Insect Pest Chart.” 

Copper Solution. 

In the “ Guide” the bluestone is dissolved in cold water; in the “Chart” 
hot water is recommended. It is, of course, immaterial which is used. If 
the mixture is to be made in a hurry it is best to boil the copper sulphate in 
water. If there is plenty of time use cold water ; but in this case the blue- 
stone must be suspended in a porous bag (bit of muslin or sacking) as near 
the surface of the water as possible. If the copper salt is thrown into the 
vessel, and water poured on the top of it, it will not dissolve in a week. 
When suspended as described it should dissolve in about twenty-four hours. 

The sulphate of copper solution when made must be diluted largely before 
the lime solution is added to it. This important point is omitted in the 
“ Chart.” If the copper solution is too strong, the precipitate formed is 
thick and heavy, and liable to clog the nozzle of the spray-pupip. If the 
copper solution is made as directed in the “ Chart,” by dissolving in 4 gal- 
lons hot water, it should be diluted to 20 gallons. 

Lime. 

The lime, which should be freshly burnt, is slacked with a small quantity 
of water. I would recommend slacking on a board rather than in a cask, 
because if the lime is really freshly burnt there will be considerable heat 
evolved, and the barrel may suffer. Place the whole of the lime on a board, 
and pour over it about 3 or 4 pints water. The lime, if it is good, should become 
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very hot, crack asunder, give off a quantity of steam, and finally crumble 
into a fine, white powder. This is now emptied into a barrel and water added. 
It is not an easy matter to make the whole of the lime into a wash. It can- 
not be done by simply stirring about with a stick. The best way is to use a 
shallow tub, ho that the lime may be pounded up with the water, all the 
lumps being broken up. Allow to settle, and pour off the milky solution 
through a strainer if any lumps are present (into the copper sulphate if you 
like, or into another barrel), and add more water, repeating the pounding 
until all the lumps have disappeared. 

Mixing. 

The mixture must be made by pouring the lime-water into the copper 
solution, and not by adding the copper solution to the lime-water. 

The Proportions of the Ingredients . 

The proportions above given provide ample lime to more than neutralise 
all the copper sulphate; in fact, there is more than twice the quantity re- 
quired to convert tne copper into the hydrate, providod, firstly, that the lime 
is pure ; secondly, that it is freshly burnt ; and thirdly", that the lime is 
really all made into wash. 

With regard to the latter point, I have never seen any instructions given, 
and I suspect that in many cases not more than quarter or half the quantity" 
of lime recommended becomes finally com biped with the copper. 

If, in addition to this, the lime is not pure, and has been burnt some time 
before being used, it may quite easily happen that instead of the above quan- 
tities of lime being in excess of what is required, it may be altogether 
insufficient for the purpose, and that the solution may contain free copper 
sulphate. I assume that free copper sulphate even in small quantities does 
“burn” the foliage, and that it is undesirable to have any in the mixture. 
On this account, it appears to me that it is preferable to have no fixed quantity 
of lime, but simply" to have j definite quantity of copper, and to add the lime 
until the copper is neutralised. This is the plan recommended in the latest 
Bulletins of the United States Department, and is described in detail by I)r. 
Cobb in the April number of the Gazette. 

In order to know when the copper sulphate is destroyed, the readiest test is 
ferrocyanide of potassium ; but it is important to remember that at a certain 
point ferrocyanide ceases to give the characteristic colouration (in such 
a solution as we are dealing w T ith), although there is still unaltered copper 
sulphate in solution. In other words, the solution may contain free sulphate 
of copper, although the ferrocyanide test, applied as directed, does not show 
it. Therefore it is important to remember that the mixture is not ready for 
use when ferrocyanide no longer gives a red colour, but that a quantity 
more lime (Dr. Cobb recommends as much again) must be added. 

Vessels Employed. 

Dor the copper solution wrnoden vessels are preferable, though copper 
vessels may be used. Iron vessels should be avoided. Dor the lime, wooden 
tubs or barrels. Do not leave the mixture in the spray -pump, as it will 
slowly attack the copper ; but when the spraying is finished, pour it away 
and wash the pump and hose w*ell with water/ 

Purify of Ingredients. 

A sample of “ bluestone ” was received some time ago which contained a 
quantity of sulphate of iron. This adulteration could only have been effected 
by dissolving copper sulphate and sulphate of iron, mixing the solutions, and 
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allowing them to crystallise out. Such a method is much too elaborate to be 
carried out on a small scale, and there must be more of the stuff about. 
The following hints will enable anyone to suspect such a compound. Blue- 
stone should be in the form of dark-blue crystals, (the adulterated mixture 
referred to is light-blue, like sulphate of iron). They dissolve completely in 
water— readily and completely in hot water or water to which any acid is 
added. 

in order to test its purity still further add ammonia. A pale-blue pre- 
cipitate is formed, which dissolves to an intense blue colour. This solution 
should be perfectly clear, and leave no sediment on standing. If a reddish 
sediment settles, it is due to the presence of iron. 

Lime . 

The best freshly-burnt stone-Jime only should be used. To test it, place a 
few lumps in a small heap and sprinkle with water. The water should be 
absorbed by the lime, which gradually falls to pieces, becoming very hot in 
the process, and giving off a quantity of steam. It gradually crumbles to a 
tine, white powder. If it does not get hot enough to give off steam, it has 
not been freshly burnt. 

(b) Lime, Salt, and Sulphur Wash. 

The only difficulty that is likely to he experienced in making up this 
mixture is in getting the sulphur thoroughly incorporated. To do this re- 
quires continuous boiling, with constant stirring, until the liquid is of a 
deep yellow colour. If it is feasible, the sulphur should be first ground up 
with a small quantity of water into a paste in the same way that mustard is 
made, so that the grains of sulphur may be thoroughly wetted. This will 
greatly hasten the process, and if as much as 20 lb. sulphur are taken, this 
may be ground up a little at a time in a largish mortar and added to the 
boiling solution. 

The best vessel to use for boiling this mixture is an enamelled vessel. If 
only a small quantity is made at a time an ordinary enamelled preserving pan 
is the very best kind of vessel. If a larger quantity, a number of such pre- 
serving-pans. In the absence of these, an iron vessel or an ordinary oil-drum 
may be used. On no account use copper vessels. 

The actual manner in which the ingredients are added does not matter. I 
would recommend slacking the lime on a hoard, as with the Bordeaux mix- 
ture, in preference to slacking it in the vessels, llot water is not necessary 
for slacking it. 

The main point is that the lime and sulphur should he w r ell mixed and 
thoroughly boiled together. 


(c) Kerosene Emulsion. 

The main trouble is in getting a true emulsion, which can only be done by 
thorough agitation ; this is best done by pumping the mixture into itself for 
some minutes. When this creamy mixture becomes cold it gets thick and 
almost solid, and there should be no trace of free oil on the surface. 

If there is still unemulsified oil, the best plan is to add some more boiling 
soap solution and stir again. 

Free oil destroys tho foliage. Be sure and get the best kerosene and good 
soap. 



710 Preparation of Insecticides and Fungicides. 


Kerosene being Highly inflammable, pay particular attention to the direc- 
tions* for doing the mixing well away from tne fire. Boil the soap and water 
in one vessel, and carry it away from the fire before mixing with the kerosene. 
Any kind of vessel may be used. 

Kerosene attacks india-rubber, consequently the tubing, and indeed the 
whole spraying outfit, must be well washed with hot water directly after use. 

Sometimes it is of advantage to prepare a quantity of emulsion as a stock- 
quantity. When this is done, and it is required to dilute it to make up a 
spray, this should be done by adding boiling water to it, and not by 
melting it over the fire, which is dangerous, especially indoors. 

(d) Paris Green. 

This should be mixed at first with water in the way that mustard is pre- 
pared. There is nothing to note in its preparation. It may be made in any 
suitable vessel, and it does not require boiling. 

Paris green is excessively poisonous, and must be handled with caution. 

There are two, perhaps more, grades of Paris green in the market. One 
of these is mixed with Barium sulphate (baryta), and is sold for use as a 
pigment. Be sure, therefore, to ask for pure Paris green for spraying 
purposes. 

The addition of sulphate of baryta can hardly be called an adulteration, 
as it is added to give “ body ” to the pigment ; but it renders it less effective 
as a spray. 

Sulphate of baryta is white, and can often be recognised by simply 
crushing any lumps present. 

Tests for Paris Green . 

Pure Paris green is a light green powder. It contains copper and arsenic, 
and is an arsenite of copper. It does not dissolve in water, but when pure 
dissolves readily in any common acid or in ammonia, with the latter forming 
the deep blue colour characteristic of salts of copper. When either acids 
or ammonia are used, any sulphate of baryta present can be at once de- 
tected, as it will remain undissolved in the form of a heavy white powder. 
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Fruit Growing, Drying, and Curing, 

With a few Simple Remedies for the Prevention and 
Treatment of some Insect Pests. 


Bv W. J. ALLEN, 
Fruit Expert. 


The subject of fruit-growing, &c., is a most exhaustive one ; but I would 
like to throw out a few hints to those engaged or about to engage in this 
most profitable business — only profitable, however, when it receives the best 
and most intelligent attention. 

For the colder districts, apples, pears and plums will be found tho most 
profitable ; but plant only a few sorts of such as are good keeping varieties 
and suitable for export. I would recommend a medium-sized rather than a 
very large apple, as the retailer finds it most saleable. 

Varieties to Grow. 

For apples the following are some of the best varieties, viz. : — Jonathan, 
Munroe’s Favourite, Cleopatra, Esopus Spitzenberg, Sturmer Pippin, 
Adam’s Pearmain, Itomo Beauty, Eymer, Winter Greening, Five Crown 
Pippin, King of the Pippins, Perfection, London Pippin. 

Amongst pears, the Bartlett or Williams’ Bon Chretien stands first as a 
dessert and canning pear ; but it will not stand long-keeping. Other good 
varieties, which combine the qualities of the finest dessert pears, and are 
excellent for shipping purposes, are (1) Bergamot “ Gansel’s,” Marie Louise, 
and Duchess d’Orleans ; (2) Beurre Bose and Gregoire Bourdillon ; (3) 
Beurre d’Aremberg, Pitmaston Duchess, Doyenne du Comice (one of the 
very best), Duchesse d’Angouleme, and Marie Louise d’Uccle ; (4) Beurre 
Diel, Beurre Bachelier and Chaumontel ; (5) Winter Nelis, Josephine de 
Malines, Marie Benoist, Zephirin Gregoire, and Duchesse de Bordeaux ; and 
(6) Bergamotie d’Esperen, Easter Beurre, Beurre Eance and Doyenne 
d’Alencon. These ripen from early winter until late spring, in the order 
arranged. 

In plums we have Pond’s Seedling, Pacific (good shipper), Jefferson, 
Decaisne, Prince Englebert (good shipper), Angelina Burdett, Burbank, 
Giant and Coe’s Golden Drop. 

Prunes, which will be found to do much better in the colder than in the 
warmer districts, deserve to have received a greater share of attention than 
they have hitherto. Eobe de Sargent, Prune d’Agen, Steptoe (a new 
American variety), Silver (which is almost identical with Coe’s Golden 
Drop), and Italian (which is particularly Buitedfor the colder climate), being 
among tho best known for drying purposes, 
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Apricots and peaches require a dry and warm climate to bo seen in per- 
fection, as is shown by the fact that the best of these fruits are produced in 
districts where nothing could possibly grow unless under irrigation, particu- 1 
larly where the fruit is to be grown for drying purposes. Of course, good 
peaches and apricots for dessert purposes can be grown in most districts ; 
but they do not attain the same richness of flavour, the line texture, and the 
rich colour necessary for first* class dried fruits. 

Of apricots, although there are many varieties, yet only a few are worth 
planting. Of these, Moorpark, Alsace, Blenheim, Royal, Mansfield Seed- 
ling, Hemskirke, and Kaisha are the best. 

Whilst of peaches, Brigg’s Red May (early dessert), Early Crawford, Late 
Crawford, Elberta, G-lobe, Picquet’s Late, Susquehanna, Comet, Lady Pal- 
merston, Salwey (very late), are, without a doubt, the best peaches now 
raised ; and the latter nine combine all the qualities of a first-class dessert 
fruit, as well as being those best adapted for drying and canning, and are all 
free-stone. 

Cherries are suited to the colder districts, and of these the Centennial, 
St. Margaret’s, Black Tartarian, Florence, Bigarreau Napoleon, Early Purple 
Guigne, Claremont, Weader’s Early Black, are a few of the best. 

Lemons and oranges will do in almost any district where hard frosts are 
not of frequent occurrence, and thrive in light or dark free soils with a 
porous subsoil. The Lisbon lemon as yet has proved itself best adapted to 
the Australian climate ; but the Villa Franca is fast growing in favour, and 
either will prove profitable. 

The following are some of the best varieties of oranges, and I would 
strongly recommend those having orange orchards of those old varieties 
which are full of seeds, to refill, wherever and whenever a vacancy happens, 
with the newer and more paying varieties, namely, Washington Navels, Late 
Valencias, Little St. Michael or Paper Rind, Blood, Mediterranean Sweet, 
Ruby, Joppas (this latter a very late bearer), Beauty of Glen Retreat 
Mandarin and Emperor Mandarin. For marmalade I would recommend 
growing a few Seville oranges. 

Raisin grapes will only pay when grown in warm, dry districts and in light 
soils, as, to produce a good table raisin, the berry must be large, of good 
flavour, and with plenty of sugar, and thin-skinned. The Gordo Blanco and 
Muscat of Alexandria are the only ones I can recommend. 

Drying. 

In drying prunes, place the fruit in wire or perforated metal baskets, and 
immerse these in the lye, keeping the basket moving or twirling for a space of 
from five to ten seconds, according to the condition of the fruit, or just long 
enough to crack the skin slightly (this being of great assistance in drying). 
This lye is made in the proportion of 1 lb. of concentrated lye added to 10 
or 12 gallons of water, the quantity to be determined by the quality of the 
fruit, some kinds being tougher in the skin than others. Boil the lye and 
dip the fruit when just on the boil. After removing from the lye rinse the 
fruit in fresh water, then Bpread on trays and place in the fumigator, where 
it will remain from half an hour to an hour and a half, or just Tong enough 
to give the prunes a nice light colour. (I might mention here that only the 
silver and light-coloured prunes are subjected to the sulphur fumes, and not 
the Italian or dark prunes.) Remove from here to the evaporator, or place 
in the hot sun as the case may be. In the former event the temperature 
should be about ISO degrees to start with, and increased to 170 or 180 
* In next issue Mr. Allen will deal fully with this subject. 
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degrees, this usually covering from one to two days, according to the size of 
the fruit. The fruit when done should be pliable, and after removal from 
k the evaporator should be allowed to lie in sweat-boxes for a fortnight to even 
up, when it can.be graded and neatly packed in boxes lined with white paper. 

Apples should be peeled, cored and sliced, and subjected to sulphur just 
long enough to whiten them before putting in the evaporator; but great care 
must be taken not to overdo the sulphuring, as much fruit is rendered 
worthless through a few minutes’ neglect. Allow the fruit to remain in the 
evaporator until sufficiently dry — that is, from six to eight hours — exposed to 
a temperature ranging from 140 degrees to 160 degrees. Care must be 
taken not to allow it to burn or bake, as it would in either case harden as 
soon as exposed to the air. Then put into the sweat boxes for a few days 
so as to even up the whole. 

Apricots are best dried in the sun; but where this is not practicable they 
may be dried in the evaporator, subject to the same temperature as prunes, 
but they will dry in slightly less time owing to the fruit being halved. The 
apricots should be cut evenly and neatly into halves, removing the pits. 
Place the halves on trays made for the purpose (keeping the cut side up), 
and place in the fumigator for eight hours ; but only sufficient sulphur should 
be placed in the fumigator to keep the fumes going three hours — about 
2i lb., or according to the size of the room — this quantity being sufficient 
for a room 10 feet by 10 feet. Leaving the fruit in the fumigator after the 
fumes are spent tends to bring out the juices and makes a very much 
brighter dried fruit. 

Peaches are best when peeled, and this, with some varieties, can be done 
more easily after the fumigating process, as, with the least pressure of the 
thumb and finger the skin will slip off — otherwise it is advisable to use a 
machine for the purpose. In every other way they are treated similarly to 
the apricots, except that they are only allowed to remain in the sulphur 
room about two hours. When apricots and peaches are dried in the sun 
with a temperature of 110 degrees in the shade, the process will take from 
three to four days. I might say here that all fruits must be thoroughly ripe 
before drying, or failure is the result. 

Raisin grapes, if for pudding raisins, should be dipped in a lye made in the 
proportion of 1 lb. of caustic soda to 8 gallons of water, being allowed to 
remain in this lye for three seconds while it is just off the boil. Sultanas 
require the same strength of lye, but two seconds is long enough for them 
to remain in the dip. Zante currants and grapes intended for layer or table 
raisins are not dipped, and should never be exposed to a sun which is over 
96 degrees in the shade, or the fruit is burnt and the flavour damaged to a 
great extent. 

Simple Remedies for the treatment of some Insect Pests. 

1. Resin wash . — Wash for citrus trees infested with red , brown , black , white , or 

cottony Cushion Scales. 

Resin 20 lb. 

Caustic soda (70 per cent.) 6 „ 

Pish oil 3 „ 

Directions for preparing. — Place the above in a largo boiler, add 25 gallons 
of water, and boil three hours, adding hot water while boiling, up to 50 
gallons ; then after cooking add cold water to make the whole up to 100 
gallons. Never add cold water while cooking. Apply when quite warm. 
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2. For Aphis upon plum , prune , and apple trees, woolly aphis , Sfc . : — 

Caustic soda, 98 per cent 1 lb. 

Kesin 6 „ 

Water 40 gallons 

Prepare as directed in resin wash. 

3. For Black Scale on Olive Trees . 

Kerosene (150° test) ... ... 5 gallons 

Common Soap ... 1^ lb. 

Water 2\ gallons 

Dissolve the soap by boiling in the 2£ gallons of water, and while boiling 
remove to another vessel ; add the kerosene and churn for fifteen minutes, 
or until a stable emulsion is formed ; afterwards dilute with 6^ gallons of 
hot water for each gallon of oil, and to the mixture add lb. of soft soap 
dissolved in hot water. Apply at a temperature of 140 degrees F. 

4. For Codlin Moth , Canker or Measuring Worms , JPear or Cherry Slugs . 

Spray the trees with 1 lb. of Paris Green to 200 gallons of cold water. 
To render the Paris Green more insoluble, and thereby prevent injury to the 
leaves, dissolve 6 lb. of fresh lime in water and add this latter to the solu- 
tion. Keep the mixture constantly stirred when spraying. (Paris Green 
should be made into a paste same as mixing mustard before mixing it with 
the water.) 

5. Limey Sulphur , and Salt for winter use upon deciduous trees. 

Unslacked lime ... 40 lb. 

Sulphur ... ... 20 „ 

Common Stock Salt ... ... ... 15 ,, 

Directions for preparing . — Place 10 lb. of lime and 20 lb. of sulphur in a 
boiler with 20 gallons of water, and boil over a good fire for not less than 
hours, or until the sulphur is thoroughly dissolved. When this takes 
place the mixture will be an amber colour. Next place in a cask 30 lb. of 
unslacked lime, pouring over it enough hot water to thoroughly slack it, and 
while it is boiling add the 15 lb. of salt. When this is dissolved add to the 
lime and sulphur in the boiler, and cook for half an hour longer, and add 
the remainder of water to make 60 gallons. 

6. For Shot-hole and other Fungi . 

The trees should be sprayed with lime, sulphur and salt remedy before 
the buds start, and as soon as the fruit is set, with the following : Dissolve 
6 oz. of common glue by boiling in 1 gallon of water, and 2 lb. of car- 
bonate of copper in 4 gallons of water — then mix the two, stirring well. 
Dilute with warm water to make 100 gallons. Keep constantly stirred, and 
apply with a fine spray. 

Bordeaux Mixture is also a good remedy for the above. 

7. Bordeaux Mixture, 

For Apple Scab, Leaf Blight , Black Bust in Plums and in Cherries , Bot 
in Cherries , Bust , Black Bot in Vines , Downy and Powdery Mildew , Bipe 
Bot , Mildew on Gooseberries, Disease of the Passion Fruit , S[c. 

Copper sulphate 6 lb. 

Quicklime 4 „ 

Water, 45 gallons for summer and 22 gallons for winter. 
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Dissolve the copper sulphate in 4 gallons of hot water. Use an earthen 
or wooden vessel. Slack the lime in 4 gallons of \^ter, then mix the two 
and make up to either 22 or 45 gallons according to the season. It will 
adhere better if about 1 lb. of hard soap be dissolved in hot water and 
added, or 4 lb. of molasses may bo used instead of the soap. 

S. Black Spot or Anthracnose on Vines. 

Sulphate of iron ... ... ... 5 lb. 

Sulphuric acid ... ... ... ... i ,, 

Water ... ... ... ... ... 1 gallon. 

Pour the sulphuric acid over the sulphate of iron and pour the water over 
this. Apply with a brush just as the buds begin to swell in the spring. 
Two applications will be found better than one, applied ten days apart. 

9. Kerosene Km nisi on for Rose-beetle , Bose-buq , Pear Leaf Blister , Black 
Beach Aphis (above-provnd) , Plant Lice , Melon Louse , Woo Up Aphis 
(above-ground). Plum Scale . 

Hard Soap ... ... ... ... I lb. 

Kerosene ... ... ... ... 2 gallons 

Moiling Soft Water 1 gallon. 

Dissolve one-half pound of hard soap in one gallon of boiling water, after 
which the kerosene is added, anti the two churned for ten minutes. One 
essential condition of success in making this emulsion is that the liquids 
should be as warm as possible. It is also necessary that the water be as soft 
as possible. For summer spraying dilute the above in sixty gallons of warm 
water. 

10. Wool Ip Aphis on Boots of Apple Trees. 

Remove the earth with a hoc from around the trunk of the tree for a 
dista nce o£ two teet and to a depth of four to six inches. In this excavation 
distribute evenly lrom one to four pounds of tobacco dust, care being taken 
to place it close to the trunk also. Then cover over the tobacco dust with, 
earth. Repeat this treatment in two months’ time. 
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Report upon Insect Pests found in the 
Northern District. 

May, 1897. 


By WALTER W. FROGGATT, 
Government Entomologist. 


The following notes are compiled from observations upon insects met with in 
the Tweed and Richmond River Districts during my late visit there. Going 
via Brisbane, my first collecting was done in the vicinity of Southport, 
Queensland, while waiting for the coach to the Tweed River Heads. The 
country round this watering-place consists of poor sandy soil covered with a 
low scrub of banksias, melaleuca, leptospermum, eucalypts, and other small 
shrubs, or open ti-tree swampy land. 

This country was found to be rich in scale insects, and I obtained speci- 
mens of the large gall-making coccid, Brachyscelis pileata, Sch.,not recorded 
from so far north before, and Spluerococcus melaleuca , Mask., as well as a 
very curious species (evidently new, belonging to this genus), that covered 
the melaleuca with small reddish rounded balls consisting of a number of 
bracts radiating from a common centre. This last gall was found from 
here to Palmer’s Island on the Clarence River. Two scale insects, 
Lecanium bacctatum , Mask., and Prosophora acacia Mask, were found 
upon the wattles, and Aspid iotus Rossi, Mask., and Aspidiofus camellia 
upon eucalypts. Two species of white ants ( Permit ida ) were obtained, the 
nests of the large one ( Tenues lactis , Frogg) having been noticed along the line 
from Brisbane ; the other Eutermes fumipennes , Walk., being common under 
bark and logs. The Tweed River with its sub-tropical wealth of plant life, 
though my stay was necessarily short, was found to be rich in insects even 
in the winter, many of the indigenous species having invaded the cleared 
land and attacked cultivated plants and crops. 

The Chrysomalid beetles are naturally most numerous, the members of 
the group of u flea • beetles ” (Halter icides) were much in evidence. They 
take their popular name from having the thighs of the hind legs swollen 
out into a rounded lump, upon which they can spring to a considerable 
distance when disturbed. They feed upon the upper surface of the thick 
leaves, but they gnaw into holes those of finer texture. They are generally of 
small size, of dark metallic blue or bronze green colour. Several species 
were found upon sweet potatoes, cow peas, and other cultivated plants. 

Wherever the wild bramble ( Ruhus sp.) was found growing numbers 
of the curious double-tailed larvae of the Bramble saw fly ( Philomastix 
fflaber, Frogg.) were found feeding, together with the fully-developed saw- 
flies, which cling to the plant, and never attempt to fly away ; the males of 
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this species are very rare. The handsome chrysomalid beetle ( Spilopyra 
sumptuosa , Baly.) was taken in numbers upon a small shrub in the forest 
country. 

At Mr. Lily’s I examined a potato-field, in which he had found the plants 
dying off in a most unaccountable manner, but close examination snowed 
that it was caused by a small moth grub feeding in the stem. Some grubs 
were obtained, but died in the pupal state. 

At Mr. G-. Pettigrew’s request, I examined the foliage of his late maize 
attacked by the so-called “ maize blight,” but cannot agree with the con- 
clusions that he arrives at, that it is caused by the attacks of small Homop- 
terous insects, commonly known as “ froghoppers,” for though there were 
great numbers of at least half a dozen species, they were more among the 
weeds than on the maize. Though the leaves were discoloured from the 
tips, the area of discolouration was too large and regular to be caused by 
their punctures, and showed no centre of infection, as would have been the 
case if pierced by their rostrum. 

I believe that tho “ maize blight ” is not caused by insects, but more likely 
from the want of some chemical constituent in the soil.* 

The most destructive pest, as far as maize is concerned, is the “ American 
boll worm, or maize moth” ( Reliothis armiger) y ior it attacks both maize 
and cotton, as well as many other plants, both in the United States and 
these colonies. In several fields visited, nearly 75 percent of tho cobs were 
attacked, tho grubs invariably crawling into the tassel or silk of the maize 
and gnawing downward into the tip of the cob, feeding on the corn until 
ready to pupate when they crawl down and bury themselves in the soil, but 
leave behind them a rotten mass, which when it becomes wet, destroys half of 
the corn. Yet none of the maize-growers seem to bother to get rid of these 
grubs, though when first attacking the tassel they could be easily hand- 
picked. There is no doubt the insectivorous birds greatly mitigated the evil 
in old times, but the indiscriminate slaughter of such feathered friends, as 
the magpie lark, the different robins, thick-heads, magpies, summer birds, 
and many others, has ended with the natural result that noxious insects 
have increased since the check has been removed. J t is to be greatly regretted 
that more stringent regulations are not enforced for the protection of our 
useful birds. If the farmers only recognised the true value of the 
birds, they would protect them as carefully as their poultry. Most of our 
insectivorous birds are of such a friendly disposition as to he easily destroyed 
by the pot-hunter, and this last season, in the Liverpool district, I saw both 
magpie larks and flycatchers shot for sport. In the propagating-grounds 
of the Botanic Gardens there is a small mob of the former which are so tame 
that they will hardly fly out of one’s way, and this most graceful bird is one 
of our best in sect- hunters. 

The slender green caterpillars of “the silver spotted plusia” (7*. verti- 
cellata ) were taken upon the cow-peas, while the larva of one of the larger hawk 
moths had evidently been feeding upon the foliage of the sweet potatoes. 
A few of tho old orange trees were more or less attacked by “ borers” ; but 
there are comparatively few fruit trees now grown about the settlers’ homes, 
though at one time I am told there were some very good orchards on the 
Tweed Kiver. 


* For information in regard to the supposed cause of “ maize blight,” sec “maize 
disease ” in Mr, H. Tryon’s Report on Insects and Fungus Pests, Queensland, 1889, pp. 
199 and 209. Here a number of reports are collected and printed together with Mr 4 
Tryon’s own observations upon the matter. 
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At the Wollongbar Experiment Earm, I was struck with the absence of 
scale insects among the many different kinds of plants and trees. One tree 
near the house, which had been completely denuded of its foliage by the 
larva? of one of our native silkworm moths, had the limbs and twigs so 
thickly covered with the “ Indian wax scale,” Ceroplasfes cerifcrus , as to 
look as if it had been painted ; but this had been kept as a sample for me. 
A patch of red clover was thickly covered with Iceri/a nudata , Mask., which 
crawled about, and clung to the leaves, though the plants did not seem to be 
much affected by their presence. 

Monolepta rosae (one of the Chrysomalid beetles), which the manager (Mr. 
McKeown) tells me is very plentiful at some seasons on the farm, were 
noticed covering one orange tree, and destroying all the young foliage. 
The late Mr. A. 8. Olliff has given a description and some account of the habits 
of this beetle ; but the early stages of its development are still unknown. 
The pumpkin beetle ( Aiihtcophora oliverei) were pretty numerous in man} r 
parts of the farm; but Mr. McKeown says he can keep both these leaf-eating 
beetles in check by spraying with Paris green. 

The cotton plants seem to be greatly favoured by the members of the 
order Ilempteria , several large bugs being always found upon them, the 
harlequin fruit-hug ( Dindt/mus vericolor) being one of the commonest. A 
short olive-green caterpillar covered with dark spots, also gnaws into the 
bolls, to feast upon the seeds. This is allied to, if not identical with, the 
peach moth ( Conocjethcs punctifc rails ), which is very plentiful among the 
castor-oil plants, the caterpillars gnawing their way into the hollow stems 
and eating out the pith, where they afterwards pupate.* 

Another moth ( Achaea melicerte , Drury) also attacks the castor-oil trees, 
the larva> feeding upon the foliage, a detailed description of which is given 
below. Some bushes of fennel seemed to he very attractive to many dif- 
ferent insects flying about the flowers, such as ichneumon wasps and flies, 
while upon the stem were found a small weevil ( Lixius marstersi ) and the 
shining longicorn (Temnosternits planusculus, Macl.) 

The seeds of Acacia farncsiana were very badly infested by the larva? of a 
handsome little moth ( Arotrophora ombrodelta), hardly any pod being sound. 
The life history of the moth is appended. 

The fruit fly ( Tepliritis Tyroni, Erogg.), which was not noticed on the 
Tw r eed, w'as found at Wollongbar hovering round every orange tree that still 
bore fruit, and all the fruit examined contained their maggots. A large 
number of larva? collected in the forest and scrub under logs and stones, or 
cut out of logs, were brought down to Sydney, and are now being kept to 
work out their life histories. 

The great number of the larva? of tho peach moth ( Conogethes puncti - 
feral is, Gn.) were noticed feeding upon the dead flower-buds, and afterwards 
upon the pith of the dead stalks of the castor-oil plants, while a very similar 
larvae was found feeding upon the cotton seeds in the ripening bolls. 

The Castor-oil Tree Moth ( Achaea melicerte , Drury). 

These caterpillars are common upon the foliage of the castor-oil trees, 
stripping off the foliage, and, when ready to pupate, crawling into the hollows 
in tne dead branches. 

* This has been bred out in numbers since these notes were written, and proves to 

be the moth named. 
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The Aeaeia-pod Moth. The Castor-oil Tree Moth 

(Arotrophora ombrodelta, Lower.) (Achaea melicerte, Drury.) 
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The caterpillar measures about 1 V in. in length, and is of a general reddish 
chestnut brown, the centre and the lower half along the sides of the segments 
blackish brown, with the chestnut colouration forming a stripe on either side ; 
the head mottled with creamy white spots, forming a big blotch on either side; 
the front of the second thoracic segment marked with smaller spots ; legs, 
reddish yellow, with the claws black, the claypers blotched with white. The 
caterpillars vary considerably in colour, some being very much darker than 
others. 

The pupa measures an inch in length, and is dark-brown, but covered with 
a white floury substance that rubs off very readily; the head broadly-rounded, 
with the tip of the wing-cases reaching to the fourth abdominal segment; 
the anal segment curiously striated, terminating in two slender curved wire- 
like hooks, with six smaller curled ones round them, three on either side. 
The caterpillars were plentiful upon the trees on the 17th May, and they 
pupated about the end of the month. 

When ready to transform, they crawl down info the hollow stem otadead 
branch, forming a silken web on either side, and attaching themselves by the 
anal hooks to the upper partition, hanging head downwards. ]n captivity 
some pupated on the floor of the breeding-cage, but others formed the dead 
leaves into a rough cocoon. The first moth emerged at the end of May, 
and the last towards the end of June, 

The moth measures 2\ inches across the wings; the fore-wings of a light- 
brown, clouded with a bronzy chocolate colour towards the tips, marbled 
with irregular wavy transverse markings, with a more distinct band about a 
third from the shoulder; the hind wings are grey at the base, with a broad 
transverse white stripe between if and the apical portion, which is rich 
blackish brown, with throe irregular white blotches along the outer margin. 

Mr. Lyell, of Victoria, informs mo that the larvae of this moth feed upon 
the foliage of the rose as well as the castor-oil plant. 

This moth has a wide range. In the British Museum Catalogue it is 
recorded from India, Ceylon, Celebes, and Moreton Bay, Queensland. 
Balfour, in his work on the “Agricultural Pests of India,” speaking of this 
moth, says: “The larva is called Thondala hoola by the Canareso. They 
feed upon the castor-oil plants, the leaves and flowers of which they cat ; on 
two or three acres of land, iu one night, they will leave nothing but hare 
branches. The plants seldom survive their attack, and at best yield only 
one-fourth of the produce. The cultivators drive them from the plants by 
smoking, hut this is impossible of application when seeds are sown on an 
extensive area, in which case the husbandman gives up all hopes of the 
crop.” 


The Acacia-pod Moth ( Arotrophora ombrodclla, Lower). 

In examining some ornamental acacias (Acacia farnesiana ) growing upon 
the farm, every pod was found to be more or less infested with a small 
lepidopterous grub, which I afterwards bred out. Upon submitting specimens 
to my friend, Mr. Oswald Lower, of Adelaide, South Australia, he informs 
me that it is a new species, which he has described under the above name. 

Mr. Meyrack says of one species of this genus: “ The larva feeds in a short 
stiff silken tube amongst tho leaves of Lomantia silarfolia , discolouring them 
conspicuously ; pupa in a fine silken cocoon, covered with refuse within the 
end of the tube.” And of another species : “ Larva feeds in flower cones of 
Banlcsia serraia , burrowing through the substance of the cone whilst the 
seeds are forming.” I am indebted to Mr. Lyell for these references. 
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The caterpillar is of a uniform dull yellowish brown, hut sometimes with a 
greenish tint ; a pink stripe down the centre of the back, and each segment 
spotted with olive- green marks. 

Length when full grown, 8 lines. They bore into the side of the pod and 
feed upon the seed, and when full grown spin a silken cocoon with the head 
pointing towards the hole in the pod through which the moth afterwards 
emerges. 

The pupa is bright reddish brown, under half an inch ip length ; the head 
portion small and rounded, with the antenna? not folding close to the legs, 
but curving round on either side over the wings, the tip of the wing 
extending to the fourth abdominal segment ; the thoracic portion rounded 
above with a median suture ; the abdominal segments deeply marked on the 
upper edge with dark brown ; each segment, except the first two, armed with 
two transverse bands of fine short spines curving downwards, hut not 
extending round the underside. When the moth emerges the pupal caB© 
is worked through the hole in the pod so that two thirds of it is protruded 
before the moth escapes. 

The moth measures from 11 to 9 lines across the wings ; the fore pair of 
a chocolate-brown colour, mottled, and darkest at the tips. The hind margin, 
from the shoulder to about two-thirds of the length of wing, marked with an 
elongated oval stripe, while just beyond it is an angular rich chestnut coloured 
spot (looking almost black until examined with a lens). The hind wings 
brown, both pair thickly fringed with scales, and the head and thorax thickly 
covered with dark brown scales ; abdomen lighter coloured. 

The pupa? are plentiful in the seeds about May, and were pupating towards 
the end of June, the first moths emerging in August, but a great number 
still in the cocoons. 

To get rid of these destructive seed-eaters all the pods should be gathered 
as soon as ripe and put into a jar where they could be treated with bisulphide 
of carbon. 
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Profitable Poultry Breeding for the Local and 
English Markets. 

GEO. BRADSHAW. 

(Continued from page 643.) 


CHAPTER IX. 

The Mediterranean, or Non-Sitting Breeds. 

Where eggs art* the only object in view in poultry keeping, what are known 
as the Mediterranean Breeds will be found the most profitable, the most 
popular being Minorcas, Spanish, Andalusian, and Leghorns. The male 
birds of these varieties all have large, single, perfectly upright combs ; the 
hens’ combs also large, soft, and falling over to one. side. They are all rather 
long in the legs, and the bodies art' not so heavy as in several other varieties. 
They have white ear lobes, and are prolific layers of good-sized white eggs. Are 
rather deficient in breast meat, hence are not regarded as useful table fowls. 


Minorcas. 

This breed, as it existed a number of years ago, was a more compact bird 
than that exhibited at the present time. They have large, evenly serrated 
combs, red face, with an almond-shaped white ear lobe, the legs are black and 
flesh white. Although not a great fattener, the Minorca is the very best 
layer we have, the eggs are large, and wonderful figures have been published 
as to quantities, but allowing the usual discount for interested returns they are 
left with a record far in excess of any other breed, while the great numbers 
annually exhibited at the leading shows, and being more generally kept than 
any other pure variety, is evidence sufficient of their popularity, whether as 
an exhibition bird or a useful domestic fowl. They can be kept profitably, 
whether on the free range of a farm-holding or in the confined run of the 
suburban poultry keeper, the extreme temperatures of the winter or summer 
months little affecting them for ill. The chickens are easily reared, the 
cockerels are very precocious, and the pullets lay at an early age. When 
having a free run they can be very cheaply fed, being good scavengers for 
natural foods. To improve the Minorca as a layer by crossing need not be 
attempted, but the breed can be used to the greatest advantage for improving 
the laying properties of a yard of ordinary farm poultry. A male bird of this 
breed will suffice for every dozen hens ; and in selecting such, exhibition 
specimens are unnecessary, purity of breed and good size, combined with a 
vigorous constitution, being chief considerations. Minorcas are plentiful in 
the colony, consequently there should be no difficulty in procuring birds well 
suited for the above purpose at reasonable prices. 
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Andalusians. 

Another of the non-sitting breeds, closely allied to the preceding variety, 
and, like them, specially valued as producers of great quantities of large 
white eggs. They have a colour peculiar to themselves, which may be des- 
cribed as a slate blue, with an edging or lacing of a darker shade on each 
feather. The neck hackles and top feathers of the male birds are a beautiful 
dark purple inclining to black, combs erect with red face, and white ear 
lol>es, the hens' combs, like that of the Minorca, falling over to one side, but 
of much smaller proportions. Andalusians are a very unsatisfactory breed of 
poultry to keep — this resulting from the great difficulty in breeding them true 
to colour, it being a well-known fact that the progeny from a pair of properly 
coloured birds would in a couple of seasons be found to be of a very mixed 
appearance indeed — some almost black, others nearly white, many mottled, and 
not a few minus any lacing whatever. Bor this reason they are considered 
more of a fancier's fowl ; and even the most experienced breeder finds great 
difficulty in producing the show-pen requirements in anything approaching 
perfection. The variety lms not now many admirers in tin* colonies, and as a 
result they do not make a large show at any of the Colonial exhibitions. As 
table poultry they cannot be recommended ; but to those regardless of the 
colour of their flocks the breed will supply them with quantities of largo 
white eggs. 


Leghorns. 

Jn the whole history of pure breeds, possibly there is none which has taken 
such a firm hold with breeders as have the white and brown Leghorns; for 
while other varieties came, had their rush, and then declined in public favour, 
the Leghorns came and stayed. Although always spoken of as splendid layers, 
their introduction was not heralded as anything extraordinary in that way; 
but they have proved themselves as egg producers worthy of the highest place. 
Some ten or twelve years ago they became well known to Australian breeders, 
aud have to the present day attained a high position amongst the best egg- 
producing varieties we have got. They are largely bred throughout all the 
colonies — farmers, suburban poultry keepers, professional and other exhibitors 
all being warm patrons of the breed. Although rather a small variety of 
fowls, well grown birds of a good strain produce in great quantities eggs of a 
fair marketable size. Like the preceding, they are non-sitters ; hardy ; and 
little difficulty is experienced in rearing chickens, which soon mature. The 
pullets commence to Jay early. They are small feeders, aud where a free run is 
available they go a long distance in search of natural food. Leghorns require 
new blood introduced frequently, otherwise they deteriorate in size, the 
accompaniment being an egg of less marketable value. Buffs in this variety 
have lately been introduced to the colonies, but in such limited numbers that 
reliable tests as to their merits are not yet available. It is claimed for Leg- 
horns that they cross well with several other varieties ; but as they are rather 
a small fowl, the advantages, at least to the writer, are not apparent. 


Spanish. 

“Black Spanish” for a great number of years was a household word amongst 
all poultry keepers, and for a long time field chief honors as egg producers, 
and were extensively kept by the large majority of the then poultry breeders. 
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They have, however, long since fallen from their high estate, and are now one 
of the most neglected breeds we have, all authorities agreeing that the show 
system and its demands was solely responsible for the breeds decline. Spanish 
was formerly a most useful fowl, but the great craze of breeding for a face of 
abnormal length, width, and whiteness, and the artificial means used to obtain 
these results, have so affected the variety for ill that they are now strangers to 
the farmer’s yard, which was once their home. One well-known English 
authority wrote of them as follows : — “ The show birds are so useless that no 
one but fanciers would keep them, and as profitable poultry the breed has passed 
out of existence ; in fart, so few are now kept that in many poultry shows no 
classes are inserted for them. Again, in the place of the large, prolific, hardy 
breed, which was formerly known under that name, we have a smaller race, 
very leggy, and feathering with such slowness that chickens are often seen in 
prize pens that have not produced their tail feathers ; in fact, the useful 
qualities of the race have been neglected in breeding for face and ear-lobe.” 
So far as Australia is concerned, both Agricultural and Fancier’s Societies 
provide classes for the breed, but the response in the way of entries is of such 
a limited kind that it would cause little surprise and less disappointments 
should the managements excise them from their lists ; and if they did, very few 
breeders’ would be affected. For many years Spanish cocks were used by some 
suburban breeders' for (Tossing with other varieties to produce good layers, and 
with excellent results. However, the breeding for immense face, with its 
attendant blindness and other ills, have obliged these breeders’ to look for sub- 
stitutes for this one time prolific layer. Possibly the two or three successful 
Spanish breeders’ of the colony would not give them up in favour of other 
varieties. However, parties wishing to improve their laying stock will find 
better results in a selection from breeds already described. 


CHAPTER X. 

Miscellaneous Breeds. 

Scois-G reys, Royal-Blues, J/ambnrghs, Polish, Bantams, dr. 

Scots-Geeys are a variety largely exhibited in a few of the most populous 
cities in Scotland, viz., Glasgow”, Paisley, Edinburgh, Arc. They are marked 
much like the Plymouth Hock, but for the quality of the meat they rank next 
to Dorkings. They have but few patrons in England, classes being rarely 
provided for them in that country. One enterprising Victorian fancier has 
made several importations of the breed to that colony, but for some, as yet 
unexplained, reason they have made but little headway, and although of good 
repute as utility fowls there is little prospect of them having much effect on 
the poultry markets of the colonies. 

Itoyal- Blues. — “Made in Melbourne” is descriptive enough of the birthplace 
of the latest candidates for public favour in the poultry world. The breed — 
for such it may now be called — was first brought under notice some four 
years ago by the then poultry editor of the Australasian . The manufac- 
turer has not given much information as to the varieties used in its composi- 
tion, but claims for it all the virtues which go to make a useful farmers’ fowl. 
It is large bodied, white fleshed, and in general conformation much approaching 
the Langshans, the colour being that of the Andalusian. The premier fanciers’ 
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society of this colony and two or three in Victoria provide classes for the 
breed* ami with satisfactory results. They are reputed to be excellent layers, 
good table fowls, and to breed true to colour, a combination of qualities suffi- 
cient to ensure them a prominent place among the generally useful breeds. 

Hamburghs. 

Hamburghs are bred in black, gold and silver spangled, and gold and silver 
pencilled. They are layers of remarkable quantities of eggs not large enough 
for market purposes, and being but small fowls are considered of little com- 
mercial value. They are generally understood as purely fancy fowls, and 
much experience is necessary to produce the accurate peneillings, spangling, 
other markings, and correct head gear demanded by the judges of the breed. 
Being light birds and of great wing power, they are difficult to keep in confined 
runs, are somewhat delicate to rear, and cannot be recommended to those whose 
object is profitable poultry keeping. 

Polish. 

Polish are another ornamental breed, hence are of little use either as egg 
producers or for killing purposes. They are bred for accurate markings, large 
crests, and other fancy points ; but, as poultry for the farm, they have no 
note. Large numbers of late years have been imported to the colonies, but, 
being fowls of delicate constitution, have nearly all died out, leaving but few 
representatives of the breed. 

Two or three unnoticed breeds, together with bantams of various kinds, 
may be considered purely ornamental and of no interest to those for whom 
this work is intended. 


CHAPTER XI. 

DUCKS, TURKEYS, GEESE. 

Whatever question there may be relative to poultry farming results, there 
is none whatever where ducks are the object. The many scores of successful 
duck breeders in the remote Sydney suburbs have placed the financial question 
for outside the region of dispute, this branch of tlie business and its sur- 
roundings being accountable for the late legislation which included poultry 
farming as a noxious trade. Duck breeding is successfully carried on to a 
large extent in Botany, Belmore, Kogarah, Bankstown, and several other 
suburbs, and parties contemplating including this branch of poultry keeping 
in their operations will gain more practical knowledge of the subject by a few 
hour’s visit to any of these establishments than could be gleaned from written 
volumes. In commencing duck farming the breeder is at considerable ad- 
vantage over those whose purpose is fowls only, seeing he has but three or 
four varieties from which to make a selection ; the poultry breeder, on the 
other hand, having a great number of breeds from which to choose, his 
difficulties being not lessened by the patrons of the various sorts each claiming 
a superiority for his favourite. 

Farmers, orchardiats, and others will find duck-breeding a most valuable 
adjunct to their other operations, but to this end they must be kept entirely 
separate from fowls — if not, failure will assuredly overtake them. Ducks are 
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mudi more easily reared than fowls, are very hardy, liable to few diseases, 
grow much more quickly than fowls, can be marketed at an early age, and 
fetch a good paying price in the local market during eight months of the year. 
When stocks are plentiful here, and at their lowest, the English market is 
bare, and if well fattened young ducklings be sent excellent paying results 
can be attained throughout our overstocked season, facts which prove this a 
most important branch of poultry keeping. Neither is the question of 
locality of so much importance as in fowls, although when the soil is of a 
gravelly nature it is so much the better — indeed gravel or grit of some sort is 
a necessity to assist digestion, for the quicker the food is digested the more is 
required, with a natural result of a faster growth, thus enabling the ducklings 
to be turned into money at a very early age. Rough uncultivated ground will 
suit best, the shelter from the sun afforded by the bush being an important 
element to the welfare of ducklings. 

The chief breeds of ducks for profitable breeding are Aylesbury, Pekin, and 
Rouen. Muscovies are also much used for crossing for our local markets. 

( Jay u gas, East Indians, and Indian -runners may be called the ornamental 
breeds, although the latter have a reputation as good egg-producers, but 
withal are not likely to occupy a prominent place in breeding for profit, they 
being of a small size. 

Aylesbury s. 

The Aylesbury duck took its name from the Buckinghamshire town, in 
and around which many thousands of this variety are every year reared for 
the London markets. The rearing of ducks is an industry indigenous to the 
Yale of Aylesbury, and is carried on in a most systematic manner — many 
thousands of cottagers depending on it for a living for themselves and 
families. The variety attain a great size at an early age, are rapid growers, 
the flavour of the llesh being superior to any other breed. Mr. Fowler, a 
practical breeder, writing of the Aylesburys, describes the enormous 
quantities that are sent to London in the spring, a ton weight of ducklings 
from six to nine weeks old being taken every night for months from that 
neighbourhood to London, where they realise very high prices in February, 
March, April, and May. Almost every cottager keeps ducks, four or five to 
each drake. They are usually housed in some out-building, and are all 
allowed access to the river, and in the evening are driven to their respective 
homes, the different owners distinguishing them by marks of paint. Hens 
are invariably used to hatch, three or four broods usually being put to one 
hen. Incubators are rarely, if ever, used by the duckers. 

Mr. Fowler describes as follows the treatment of the ducklings for 
market: — ‘‘They are kept in hovels, or rooms, each lot of thirty or forty 
separated by low boards, it being quite usual to see 2,000 to 3,000 in one 
establishment. They are kept dry and clean on straw, their food consisting 
for the first fortnight of hard boiled eggs chopped fine and mixed with boiled 
rice and bullock’s liver ; afterwards barley meal mixed with tallow greaves, 
horseflesh, or other meat, this being all that is needed to produce ducklings 
for Hie table. They are never allowed to go out of their pens, get as much 
as they can eat, are fed frequently, and always have water before them with 
gravel at the bottom to assist digestion.” 

The chief object in both poultry and duck breeding is to get the birds on 
as quickly as possible, for the sooner they can be marketed the larger is the 
profit ; and, it stock ducks of a larger growth be bred from, the ducklings at 
eight to eleven weeks old should weigh from 5 lb. to 6 lb. each, and at this age 
will fetch more in the local or English market than if kept to six months. 
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In purchasing stock ducks for exhibition, specimens should be avoided, a 
prolific strain and of fair size being chief essentials. 

Aylesburys have pure white plumage throughout, long head, long and 
flesh-coloured beak, and orange legs, with long deep bodies, averaging about 
7 lb. each, exhibition specimens running up to 0 lb. 


Pekins. 

Pekins are a variety for a long time known, and of Chinese origin, but did 
not become very general in England until some fifteen years ago. They 
were heralded into the poultry world as great layers, and at one time bade 
fair to contest for popularity with the famous Aylesburys. That they are 
wonderful layers has been long since established ; and where the strain has 
been kept from the show-pen they still continue so — far exceeding the 
Aylesbury in that respect. 

The plumage is white throughout, with a yellow tinge in the under fluff, 
the absence of this canary shade being strong evidence of the non-purity of 
tho breed. They are very erect in carriage, head short, breast and back 
wide, beak short, and, like the legs, a bright yellow. Pekins look a much 
larger duck than the Aylesbury. This, however, is more apparent than real, 
for, being very soft and loose in plumage, they do not weigh up to appear- 
ance. Although a most profitable breed to keep, the flesh is not of so fine a 
quality as Aylesbury. Eor crossing with this breed they have many advo- 
cates, but the experience of others is to the effect that a good laying strain 
of Pekins cannot be improved upon in that respect, but the progeny from 
this cross mature more quickly, and grow to a greater size. 


Rouens. 

The plumage of this variety is almost identical with the mallard, or wild 
duck. They have become of late years very plentiful in England, the 
majority of the farmers in the south keeping this variety. They grow to 
heavier weights than either of the white breeds, but are generally understood 
to be inferior layers. 

Eouens are not at all plentiful in Australia, probably arising from the 
fact that white ducks always find a more ready market than coloured ones, 
while for the export trade they cannot be recommended, from the fact that 
white ducks have white skin, and when plucked are much more attractive 
than those with coloured plumage, black pin feathers and dark skin detracting 
from their appearance and market value. 

Ducklings for the English market should be hatched from September to 
November inclusive, this bringing them to a marketable age (three months) 
from December to February, and enabling them to be placed on the London, 
markets from March to June, when the best prices are obtainable. During 
the past three years several thousand Australian ducklings have reached 
London, and always found a ready sale at from 5s. (5d. to 8s. 6d. per couple, 
the majority of consignments showing a satisfactory profit to the exporters. 


Geese. 

Geese should be the most profitable poultry that farmers keep, from the fact 
that after the goslingR are a few weeks old there is no cost for keep — they, 
being great foragers, travel far in search of food, and require little attention. 
Hitherto, however, from whatever cause, the Sydney market price for geese 
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has been low, the demand evidently falling much below the supply — indeed, 
the price for goslings or geese nearly all the year round is very little more 
than that obtainable for good ducklings, 4s. to 5s. Cd. being about the normal 
price ; nor is there any reason to believe that an improved quality would 
much increase the demand, fowls, ducklings, and turkeys finding more favour 
among Australian poultry consumers. However, this prediction is not 
intended to convey that farmers should neglect this branch of poultry- 
keeping, but rather the reverse ; for experience has shown that where our 
fowls and ducklings have fetched in the English markets from 50 to 00 per 
cent, more than tho local price, the few goslings exported realised from 
12s. (id. to 15s. per pair, or nearly 200 per cent, more than the then ruling 
Melbourne or Sydney quotations. 

Inbreeding geese for export, the only departure from the present method 
of rearing must be relative to fattening. The present system is to send to 
market just as brought off the paddock, whereas for the English market they 
must be fattened. Three weeks of grain feeding is usually sufficient to 
ensure proper condition. Large stock birds should be bred from, the white 
Embden preferable; but as there are so very few of these in the Colony, the 
large and popular Toulouse will meet all requirements. 


Turkeys. 

It is usually considered that turkeys are the most difficult of all domestic 
poultry to rear, which to an extent is true. The locality, however, is the 
key to success or otherwise, and it is now an admitted fact that the whole of 
county Cumberland in this Colony, no matter of what nature the soil, is 
unsuited for turkey raising. One well-known and successful breeder in the 
Goulburn district lately informed me that he tried four different parts of 
county Cumberland for this enterprise, and, with every can'- and attention, 
was obliged to give the business up, the small percentage of poults reared 
failing to make the undertaking a success, adding, “in the Goulburn district 
I don't trouble to rear them - they rear themselves,” 90 per cent, of those 
hatched being brought to maturity without either attention or expense. The 
same thing has been experienced by many others, the inland districts of the 
Colony being specially suited for the industry. 

One great handicap to profitable turkey breeding in New South Wales is 
the persistency with which farmers stick to the old common inbred stock — 
the issue of those introduced to tho Colony a century ago. However, of late 
years there have been several importations of the large and handsome 
American bronze variety, which if properly utilised should impart vigour, 
constitution, and increased size to the present stock — -a welcome and desirable 
change. 

Turkey-breeding for the English market is subject to the same' conditions 
as that mentioned for geese, i.e., they must be fattened some three or four 
weeks before being killed, otherwise tho profits will be much lessened. Eor 
tho English markets the great thing is to get large size, for, although the 
birds are sold at per lb., large ones fetch much more per lb. than small ones. 
Where those weighing 10 to 12 lb. would bring 9d. or lOd. per lb., those 
weighing 10 to 20 lb. would be worth from Is. to Is. 4d. or Is. Gd. per lb., 
according to the greater or less supply of these weights. There is little 
demand for turkeys in England during the summer months, and to make 
the best prices they should be sent to catch the Christmas markets. The 
prices obtainable are largely dependent on the quantity of foreign importa- 
tions, which of late years have grown to an enormous extent. 
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Chapter XII. 

The Best Varieties. 

Pakties about to commence poultry-keeping, as well as these desiring to 
adopt more improved methods, with a view of making the undertaking a 
more profitable one, naturally make the first inquiry as to “ the best breed 
to keep.” This is a question necessitating a very general reply ; for, of the 
score or more of breeds described in this work, every on© has some individual 
characteristic or desirable adaptability. Some are moderate layers of large 
eggs, others producers of great quantities of moderate -si zed eggs ; some 
excelling in meat quantity, others valued as quick growers ; while a few are 
superior as regards delicacy of flesh and facility in fattening, — even the 
much condemned and now unpopular Cochins have at least the merit of 
being good sitters and mothers. 

First of all, I should state that poultry are kept for several purposes — 
for prizes, for an egg supply or for table-fowls, or both ; and that for any 
of these purposes there is actually no best breed. There are varieties which 
head the list in qualities which should make them the best breeds for special 
purposes ; but then soil, climate, position, strain, and constitution may affect 
some of these best breeds to an extent that others with a less favourable 
character for utility may be the more profitable. One thing in connection 
with this subject is beyond dispute, viz., that the breed is not yet produced 
that is a first-class layer of large eggs and stands out as a tip-top market 
fowl. Orpingtons, Langshans, Wyandottes, and others may appear and be 
enjoyed as excellent on our own tables ; but when we send white-legged 
Dorkings, or some approved crosses with such, to the London markets, the 
enhanced price is testimony to their superiority ; while for laying purposes, 
Minorcas, Leghorns, and Andalusians cannot be improved upon. This fact, 
however, must be remembered, that there are good and bad layers of the 
majority of pure breeds, and that owing to so little attention being paid to 
laying qualities, the bad layers are in the majority. 

If eggs be the main object, Minorcas cannot be improved upon, and the 
condition most favourable for laying is a free run, thus enabling the fowls 
to obtain varied natural foods. They must have protection against extreme 
heat and cold, renewal of the stock by selling all hens when they cease to 
lay, at moulting- time, after 2i years of age, and rearing a greater number 
to take their place, to be hatched in the three last months of the year. These 
will commence to lay when six months old, when eggs are at the dearest, 
and thus keep up the supply till the older hens commence in the spring. 

In purchasing stock birds, it should be remembered that poultry fanciers 
keep their fancy poultry as a hobby, and breed them for show or outward 
appearance only. They have nothing in common with farm poultry except 
that they are both poultry. 

A breeder of prize poultry breeds to attain the highest standard in fancy 
points. Laying and table qualities are not fancy points. A good layer of 
any pure breed is a bad show bird of that breed. The breeder who devotes 
his attention to layers develops the reproductive organs so as to get the 
largest number of eggs. Fancy points and ornaments of all kinds in fowls have 
been long since proved detrimental to the useful birds ; hence the farmer wine 
purposes purchasing stock birds of pure breeds will do best for his purpose 
to procure such from those who breed for egg production* there being 
several in the Colony who make this class of breeding a speciality. 
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Where the farmer’s object is breeding table-fowls, the selection of the 
breeds must be guided by circumstances. It is, however, an undisputed 
fact that Dorkings and Game are the best table poultry for the English 
markets. If very large birds are wanted for the local trade, crossing is 
recommended — that is, first crossing, for to continue this further is not to 
advantage. The cross from the pure breeds gives great constitution, early 
maturity, and in many cases revives other useful latent qualities long lost in 
the particular breeds. All crosses with the Dorking are good. They have 
long, full breasts, with plenty of delicate flesh ; and if the cross be with a 
short-legged Old English or Colonial Game, or Indian Game, the chickens 
will, if liberally fed, require no artificial fattening, but will be in killing 
condition at any time, and for the English market will be ready at from 
four and a half to five months old. It must not, however, be inferred that 
the above are the only good crosses, but rather that they are acknowledged 
to be the best. At the same time, Colonial Game or Indian Game cocks 
mated to Wyandotte, Langshan, or Orpington bens will give most excellent 
results ; and as great size is of more importance in our local market than fine 
quality, those who cater for this branch may find the latter breeds the more 
suitable, they being of hardier constitution, and more easily reared than the 
Dorkings. 

Another and more numerous class of poultry-keepers are those who com- 
bine the two branches, i.e., good table-fowls and a plentiful supply of eggs, 
and whose wish is to know the best breeds or crosses for such purpose. 

It has been over and over again stated, that a combination of both qualities 
in one breed is impossible to get ; and as this must be admitted, then the 
most useful fowl for the farmer is the one that comes nearest such a 
desideratum. 

To begin, then, it should be stated that a good-sized brown-shelled egg will 
fetch the highest price on the market, and to procure such we must get some 
breed or cross which has some Asiatic blood, and this at once brings us to the 
Orpingtons and Wyandottes — among the new creations, the former possibly 
the best. They are short-legged, while-skinned, big-bodied, long-breasted 
fowls, of good constitution, and more than moderate layers, and being of an 
even black colour throughout, have suffered nothing from being bred for 
fancy feathers ; hence parties starting poultry-keeping for the object named, 
cannot get beyond this variety, but if for the London market, a Colonial or 
Indian Game cock mated with Orpington hens will ensure the chickens 
having meaty breasts at an early age, and being, consequently, always in killing 
condition. In pure breeds, W yaudottes come next — excellent table fowls 
certainly, and free producers of brown eggs, scarcely so large as the 
Orpingtons, but still marketable. Good crosses can also be had from this 
breed, suitable either for the local or English markets. Wyandotte-Langshan 
is an excellent cross for both eggs and good table fowls. Of course, a great 
many other crosses could be recommended, but those mentioned undoubtedly 
head the list for the desired purpose. 

Many readers will no doubt think that as regards the varieties best to 
breed the above is for all purposes exhaustive enough. There is, however, 
another and the largest section to cater for, viz., the present farming com- 
munity, to whom the Colony is indebted for the bulk of its egg and poultry 
supply. This large body of poultry-keepers are in possession of stocks of 
ordinary nondescript fowls, inbred, and of all sizes, many of such an age 
that they have long since become unprofitable, thus lessening the profit on 
the younger birds of the flock, and contributing to the oft-heard expression 
“ that poultry don’t pay.” 
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The fanner, as a rule, is aware of the shortcomings of his stock, and 
anxious for one of a more remunerative kind, hut believing this change 
would involve the riddance of the entire flock, and the replacement with 
better, involve a big outlay, the evil is allowed to continue, and the results 
are unsatisfactory. 

Where the fowls of a farm have degenerated from the cause stated, I have 
to advise that there is no need for a wholesale clear-out, as is too generally 
believed. The very commonest poultry of the farm cannot only be much 
improved, but in a couple or three seasons, a strain can be established equal 
or superior to any like number of pure breeds, no matter where or from 
whom purchased. To accomplish this, of course sacrifices must be made in 
the way of killing or selling off all the male birds of the flock, of whatever 
age, all hens over 2i years old, and those of very small size, delicate or 
deformed, thus leaving a stock of pullets and hens all under iff) months old, 
the majority of which will be in full profit as regards laying, (food-bodied, 
short-legged cocks of approved breeds should then be introduced at the rate 
of, say, one cock to every twelve or fifteen hens ; either of several breeds 
will suit. 

Dorking cockerels, say the first year, which will bring size into the 
progeny. Half of the oldest hens should now he disposed of, their place to 
he filled with an equal or increased number of pullets, the progeny of the 
Dorking cocks. 

Dorkings are not noted as great layers, still these Dorking- cross pullets 
will be found much better in that respect than either of the parent breeds, 
and will with proper attention make the foundation for a strain of poultry 
whose utility qualities will be of the very highest order. The Dorking cocks 
must be sold off or exchanged, as well as the crossbred cockerels, and a 
Minorca cockerel introduced the second season, at the close of which the 
balance of the old common hens must he sold, and their place supplied with the 
Minorca cross pullets. The stock will now have become thoroughly renovared, 
and the introduction of a Colonial or Indian Game cock the third season wilt 
constitute a strain of fowls which, for whatever purpose, could not he 
purchased. The breeder can for the fourth year introduce Orpingtons, and 
each year fresh male birds must be turned in to alter the breed of the pre- 
ceding year. This changing of stock may appear troublesome. However, if 
the best results are to be obtained it must be followed. In purchasing these 
stock male birds, those from 10 to 15 months old will he the most vigorous, 
and there is no need whatever to get birds with exhibition qualities ; purity 
of breed only is required. It matters not whether the Dorking cock is very 
light or very dark in colour ; whether the Orpington has two spikes in his 
comb or a dozen ; and although very pale or w hite legs might disqualify an 
Indian Game cock from getting a prize, for breeding table fowls this show 
defect would be an advantage. Fanciers who keep poultry as a hobby 
always have numbers unfit for show, and are pleased to dispose of such at 
most reasonable prices, and 50s. yearly spent on four or five of these birds 
will well repay the farmer for his investment. 

Concerning the way in which the male birds should be introduced, the 
order I have mentioned need not be insisted on. The breed which is the 
more readily obtained may be started with; but should an improved egg-yield 
be the initial requirement rather than good table qualities, then a beginning 
might be made with Minorcas, Dorkings to follows. However, as the present 
farm stock fails most in size, a noted table breed will be the best to begin with. 

In connection with the suggestion as to the disposal of all hens over 
years of age, some explanation is necessary. Generally speaking, rural 
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poultry-keepers give little attention to the egg supply from individual hens, 
many thinking that at the age mentioned they are in full profit. Such an 
idea is erroneous. 

Every female chicken at birth has what is called tho ovarium cluster, 
which is of a fleshy, granular substance, similar in colour to the liver. In this 
substance, are little yellow dots, which are the ovules, and whether fecun- 
dated or not, will at a certain time develop and become eggs, and drop from 
this cluster into the oviduct, where the shell is formed, and become perfect 
eggs. These ovules can with a strong glass be counted immediately after 
birth, and repeated experiments have shown that a good laying strain of 
hens has an average of 000 of these ovules. Further tests have shown that 
the average life of healthy hens is about ten years, but eight years exhaust 
the ovules, which arc transformed into eggs, and laid approximately as 
follows : — 


First year... ... ... ... ... 40 

Second „ ... ... ... ... 200 

Third „ 150 

Fourth „ ... ... ... ... 00 

Fifth „ 50 

Sixth ,, ... ... ... ... 10 

Seventh „ ... ... ... ... 20 

Eighth ,, ... ... ... ... 10 


It will thus be seen that a hen kept after the third year will not produco 
enough eggs to pay for feed and trouble. The figures, although approxi- 
mate, are not guess-work ; but even should larger or smaller numbers be 
produced, the figures recorded may be taken as fairly correct. Another and 
important matter attaching to these figures must bo noted, and is to the 
effect that every hen is capable o flaying a certain number of eggs only, and 
no matter how fed, this number cannot be increased by a single egg. This, 
of course, is opposed to theoretical writings; nevertheless it is a fact. Stimu- 
lating food will not increase the egg supply, but is capable of doing tho 
next best thing, viz., of inducing the ovules to be transformed into perfect 
eggs more rapidly than with ordinary attention. Some experimentalists, by 
the use of stimulants, have exhausted the egg supply at the end of five 


years. 

Before leaving this subject I should mention that the French people make 
their *owls pay better than any other nation, their success being justly cele- 
brated. The business there is a science ; they know the sorts that mature 
quickly, and the best for laying; and although poultry is sold lower than 
with us, they make handsome profits. One well-known authority lately 
wrote: — “In France, poultry forms an important part of the stock of the 
farm, and the poultry-yards supply more animal-food to the mass of the 
community than the butchers’ shops.” The main principles of the success of 
the French are — the best breeds kept for oither eggs or table poultry, early 
hatching, early marketing, liberal feeding, their stock always young, and a 
constant and quick succession of marketable fowls and eggs. That the same 
success can bo attained here there cannot be a doubt, better stock and 
improved management being the chief elements to such success ; and, 
finally, it should be the aim of tho farmer not to attempt to live by his 
fowls, but rather to secure an additional revenue from the poultry living on 
his farm. 


{To be continued.') 
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The Cultivation of Saltbuslj. 


We liave received from Mr. John Duff, ex-Overseer, Botanic Gardens, and 
Inspector of Forests, the following letter with respect to this important 
matter : — 

I noticed in the TIerald of 21st inst. that you are advocating the cultivation of 
saltbush in the interior districts of this colony, and 1 have the honor, herein, to offer you 
my experience respecting this subject, which, I trust, may be of some assistance towards 
promoting this very desirable object. 

In the years 1892-3, I recommended to the Riverina pastoralists the cultivation of 
saltbush, and other indigenous forest trees and shrubs, in letters to the Wagga \ Yagga 
Express, offering at the same time to carry out the work for any person desiring to begin 
it, but the proposal excited no attention. 

My plan of operations would be as follows, viz : To plough and sub-soil plough, to the 
depth of 20 to 24 inches, and harrow along the dividing fences of each paddock on the 
pastoral holdings, strips of land i chain wide, afterwards erecting inner fences, so as to 
exclude all live-stock therefrom. Then procure cuttings of the old wood, from £ to \ inch 
diameter, and 1 foot long of the “old man” saltbush ( Ithagodia ), which species yields 
the largest quantity of fodder, and plant the cuttings in rows 8 feet apart, and the same 
distance between the cuttings in the row r s, in the enclosed ploughed areas. The ground 
should be broken fine with a spade where each cutting is planted, and the cuttings after- 
wards planted and rammed firmly in the soil with a dibble, leaving only 1 to"!.} inch 
of their tops above ground. 

I have planted from 200 to 300 cuttings, as above described, of Jihngodia, in the 
Council Chamber Gardens, Wagga VVagga, and every one of the cuttings rooted. 

To practically illustrate to pastoralists the advantages of cultivating saltbush, I would 
recommend that a plantation, as herein described, be made in the Experimental Farm, 
Wagga Wagga, and if this work be proceeded with immediately, it is not too late in the 
season to plant the cuttings, a supply of which could, I think, be obtained from the 
Mayor of Wa^ga Wagga, as there are numerous plants of Ithagodia in the Recreation 
Reserves of that town. [There are now 5 acres at Wagga Experiment Farm planted 
with saltbush to provide cuttings. — Ed.] 

Cuttings of the young wood, or tops of branches, would require to be stuck in boxes 
in a mixture of equal parts of leaf, mould, and sand, and placed in a glass frame, and the 
saltbush seeds would also require to be raised in boxes, under glass, as the young wood 
is too soft, and the seeds too small to be grown with any degree of certainty of success 
in the open ground. 

Plantations of saltbush 1 chain wide would contain seven rows of plants at 8 ft. apart, 
leaving 5 ft. between the two outer rows and the fences, and this would give an average 
of forty-nine plants to the square chain. In the autumn of the first year of planting the 
saltbush cuttings would have grown to the height of 4 to 5 feet, and might then be 
clipped with hedge shears, the clippings raked into heaps and thrown over the fences on 
either side of the plantation to feed the stock in the paddocks. 

Cuttings could also be procured from the saltbush on the expiration of the first year 
after planting for forming additional plantations, and I have much more faith in the 
success of growing the saltbush from cuttings of the old wood and layers than from the 
young wood and seeds, as plants from the two latter would require to be raised and grown 
to a size ht for planting out by a practical gardener. At the end of the first year of 
planting the saltbush, all the branches could be layered, an operation easily performed by 
orming a drill about 4 inches deep in the soil for each branch, pegging them dowm in the 
c rills, and covering as much of the branches as possible with soil, leaving their tops 
Above ground. The layers root readily, and in a few months could be cut off, dug up, 
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and planted in new enclosures, which work should either be done in autumn or early in 
spring, and when one plantation of 1 chain wide by (> chains long, containing nearly 
300 plants, has been established on a run, an abundant supply of cuttings and layers 
could then be obtained for forming additional plantations as required. 

To preserve the saltbush from destruction and prevent its total extinction, it is 
absolutely necessary to grow it in enclosed plantations, as herein recommended, only 
cutting the young shoots off the plants for fodder during periods of drought (which does 
not injuriously affect the saltbush), when grass and other herbage are insufficient to keep 
the stock alive. 

It is well known to pastoralists that the saltbush, which is a very brittle wooded plant, 
is quickly destroyed by being broken, eaten down too closely, and all young shoots eaten 
off as they appear, so that the necessity for growing it in enclosures will be obvious ; and 
it is no exaggeration to state that on all stocked runs whereon the saltbush grew it is 
now almost extinct. 

For producing the best qualities of beef, mutton and wool, it has been proved that no 
other fodder plants or grasses equal the saltbush, and bullocks fed upon the Murrumbidgee 
saltbush flats, on Wagingoberembce station, near Narraudera, ‘have realised the highest 
prices in the Melbourne market ; and it lias also been proved that animals fed upon the 
succulent saltbush do not require nearly so mneli water as if fed upon any other description 
of herbage. The permanency of enclosed plantations, saving of stock, and keeping the 
animals in fair condition during periods of drought, would compensate pastoralists tenfold 
for the outlay in forming these plantations, and would be the means of alleviating much 
suffering and distress to pastoralists and stock. 

Other kinds of dwarf saltbush (Atriplex) might be similarly planted in enclosures as 
well as the cotton bush ( Kochia riflosa ), kurrajong ( Sterculia diversi folia), borce {Acacia 
pcudula), and any other species of indigenous fodder trees and shrubs worthy of culti- 
vation. Most of the trees and shrubs above enumerated could he grown from seeds sown 
at regular distances apart in the enclosures, and it should be remembered that the 
remaining fodder trees and shrubs are fast disappearing throughout the colony, and that 
all seedling-plants of tho various species are eaten off and destroyed as soon as they 
appear above ground ; so that their cultivation in enclosed areas is the only method that 
can be adopted to preserve them from total extinction which, otherwise, must inevit- 
ably be the result at no remote period. It is worthy of consideration whether it would, 
or not, be advisable to facilitate the cultivation of saltbush and other indigenous fodder 
trees and shrubs by pastoralists, to raise plants of same at all inland model farms and sell 
them to tho pastoralists at a nominal cost, onl} sufficient to defray the actual expenses of 
raising, packing, and despatching the plants. This would, I think, greatly advance and 
assist the work, as few of the pastoralists practically understand the best methods of 
propagating and cultivating the plants. 

Trusting that this communication may he acceptable to you, and of some assistance 
towards preserving from extinction, and cultivating our valuable indigenous fodder trees 
and shrubs, more especially the “old man” saltbush, which yields the largest quantity 
of nutritious fodder, grows most rapidly, and is the most easily propagated. 
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The Influence of Bees oi] Crops. 

(Continued from p. 023.) 


ALBERT GALE. 

There is yofc another phase of this subject I intend to deal with. In 
previous articles I have confined myself to the influence of bees on fruits ; in 
those remaining, I intend dealing with them as florists. 

It has been advocated by the very highest scientific authorities for the 
Darwinian theory of the development of species in the vegetable kingdom, 
that colours and perfume of flowers have been produced chiefly, if not 
entirely, by the visitation of bees and other insects — that our brightest 
coloured flowers have been developed from progenitors of inconspicuous 
tints, and the highly attractive shades of the blooms of to-day are the result of 
the showy character of a less-favoured, as regards colour, earlier race. The 
same is also said to be the reason of our highly-perfumed blossoms ; and 
these two qualities of flowers — colour and perfume — remain dominant as 
attractive agents to insects. It is further said that the development of 
colour and perfume have had the effect of educating the visual and olfactory 
nerves of these insects (bees) in their search for flowers of particular 
colour or perfume to supply them with their daily bread, whilst they pass 
over those of a less gaudy colour unheeding. Again, that the markings in 
the throat or tubo of other flowers act as finger-posts or guide-marks to 
point the bees in the direction they should take to discover where the nectar 
is situated that contains their food supply. (See “ The Story of the Plants 
by Grant Allen, “ Cross and Self -Fertilization by Darwin, and others.) 

I am not going to attempt to prove that bees have not had an influenco 
on the plant world ; I have already acknowledged it elsewhere. Neither 
am I going to try to disprove that they are not cognizant of both colour and 
perfume ; but that some colours and some perfumes are more attractive to 
bees than certain others does not in any way accord with my experience and 
years of observation. 

I know that highly intellectual scientists of undoubted veracity have 
applied numerous tests, and given the results of their observations to the 
world, to prove that colours and perfumes are the chief signs that act, like 
the Southern Cross to the mariner, as indicators for bees to steer by in their 
peregrinations for the discovery of both pollen and honey. It has been con- 
ceded again and again that the tests and their results were unfailing proofs 
of the correctness of these suppositions, i.e ., that flowers of very incon- 
spicuous colours, markings, and shapes have developed into the bright and 
showy colours and forms they now possess that are so attractive to the cul- 
tivated eye of lovers of the plant world. 

Sir John Lubbock, in “ Bees , Ants , and Wasps,” referring to the colour 
sense of bees, says : “ The consideration of the causes which have led to the 
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structure and colouring of flowers is one of the most fascinating parts of 
natural history. Most botanists are now agreed that insects, and especially 
bees, have played a very important part in the development of flowers. 
While in many plants, almost invariably with the inconspicuous blossoms, 
the pollen is carried from flower to flower by the wind, in cases of almost 
all large and brightly-coloured flowers this is effected by the agency of 
insects. In such flowers, the colours , scents , and honey serve to attract 
insects , while the size and form are arranged in such a manner that the 
insects fertilise them with pollen brought from another plant.” The italics 
are mine. 

Whilst 1 am writing I have before mo in the garden the white Arum lily 
(Arum africanus) . A few weeks ago its white pollen was eagerly sought 
for by bees. At the same time the broad beans were in full bloom. Those, 
too, were ail attractive foraging-ground for the same insects. Since then 
the peach-trees have burst into flower, with the result that the first-named 
is entirely forsaken, and the second receiving only an occasional visit. Have 
the bees gone to the peach-trees because of their attractive colours ? Not a 
bit of it. While the peaches are in flower so are the willows ( Salix baby - 
lonica) just throwing out their catkins. The bees are now bringing in pollen 
of two colours, one creamy white and the other somewhat of an orange tint. 
I note that in this (Stanmore) district there are roses, marigolds, Arum 
lilies, and other attractive flowers in full bloom, but few bees are visiting 
them. The pollen is coming from the willows and peach-trees. There is 
also honey coming from the latter. The flowers (catkins) on the willow are 
so inconspicuous that a large number of people are ignorant of the fact that 
they are phanerogamic ; yet they are as attractive to the bees as the gaudy 
peach blooms. A few clays ago I visited the Sydney Botanic Gardens. 
At the time of my visit the most attractive beds of flowers were daisies, 
pansies, anemones, and the turban ranunculus. Nothing in the Gardens was 
more showy than these latter, yet no bee visited them. Near was a shrub 
( Buxus simper Virens') in which there was a constant hum. What was the 
cause ? Hidden among the foliage there were some small greenish flowers, 
supplying abundance of bee food. If colour had been their guiding star 
they would never have found it in the shrub— they would have searched 
the ranunculus beds ; and there they would have searched in vain. But 
who will sav the attractive coloiir was not there ? 

When I found the bees had forsaken the Arum lilies and broad-beans for 
the peach and willow-trees, I tried to induce them to return to the first- 
named by offering them large bribes. 1 covered the essential organs of the 
lily with pure honey; but no bee visited them, and finally the bribe was 
carried away by ants. 

It is more than doubtful if bees are attracted to flowers by their 
colours. Bees can distinguish colours and objects. The tests supplied by 
Sir John Lubbock on this point are interesting; but do not go to show 
that the bees are attracted by the colours in flowers. He says “ bees 
have played a very important part in the development of flowers.” 
( Read the whole quotation above). “I thought,” he says, “it would be 

desirable to prove this, if possible, by actual fact I brought a bee 

to some honey which I placed on blue paper, and about 3 feet off I placed 
a similar quantity of honey on orange paper.” [Note, his experiments 
were carried out with paper covered with honey, not with flowers.] “ The bee 
carried away a load of honey and returned to the same blue paper twice.” He 
then transposed the papers, and she made three more visits to the same 
coloured paper. On the following day he again transposed the colours. The 
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bee ‘‘returned to the old place, and was just going to alight, but observing 
the change in colours, without a moment’s hesitation darted off to the blue. 
No one who saw her at that moment could have entertained the slightest 
doubt about her perceiving the difference between the two colours.” Yes ; 
because she had learned it was the blue paper that gave her food. The bee 
was working by sight, exactly upon the same lines as the highly intellectual 
man acts. If there be two cupboards or safes of two different colours in a 
room — a blue one containing his food, and an orange one his papers — if their 
positions are frequently changed he goes into the room and looks for the 
one, by its colour, that contains the food or papers he may require ; but if 
he had been accustomed to find the blue safe in the room in the same posi- 
tion, he would enter the room and would be about to open it, “ but observing 
the change of colours, without a moment’s hesitation” he too would “ dart 
off to the blue,” and “ no one who saw him at that moment could entertain 
the slightest doubt about his perceiving the difference between the two 
colours” of the safes. It was not the colour that attracted the bee; it was 
the food. Notwithstanding the transpositions of colour, as soon as all the 
honey had been used up, the orange or any other colour would have been just 
as attractive if bee food were placed on it. 

On one occasion I saw a bunch of flowers that had been brought from a 
distance thrown out on a rubbish heap. It was early spring, and at the 
time bee food was very scarce, especially pollen. There was a good store of 
honey within the hives ; there was also young brood ; therefore, pollen was 
needed. As soon as the bees saw these discarded blooms many of them 
were “ just going to alight,” but observing there was no food they hastened 
off to the inconspicuous flowers of the couch grass, upon which they had 
been at work for several days, because there was nothing else at that time 
supplying them with pollen that was so essential for the young brood. 

In “ The Story of the Plants ,” Grant Allen says, “The use of the corolla, 
with its brilliant coloured petals, is to attract insects to the flowers and induce 
them to carry pollen from plant to plant. That is why they are painted red 
and blue and yellow ; they are there as advertisements to tell the bee or 
butterfly ‘Here you can get good honey!’ If the brilliant coloured petals 
of flowers are so attractive to bees, how is it that single blooms are more 
attractive to them than double ones of the same variety, and having the same 
colour ? The single ones produces pollen food, but the double ones do not. 
The food is its own advertisement, not the coloured petals. 


(To he continued .) 
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ALBERT GALE. 


November. 

The most necessary traits in the character of all bee-keepers to onsure 
success are kindness and gentleness, and these powers will require full 
exercise this month. Physically a bee-keeper requires a pair of good eyes 
that have been trained to keen observation, and a pair of sensitive ears that 
are quick to detect the various changes in the sounds that are emitted by 
bees. They readily inform us of their likes and dislikes. They have a 
language that is easily translated by bee-keepers of experience, who act 
according to the requirements indicated. “ Watch and listen” is a motto to be 
kept constantly in view by all engaged in the bee industry. 

This month “from the centre all round to the sea.” bees will seize every 
favourable day to swarm if so prepared. Spring food has been fairly 
abundant all over the Colony so far, and the prospects for a large honey 
flow are very encouraging. Act upon the principle of strong swarms and 
quick returns. Where it is not desirable to increase the apiary, check all 
swarming. There arc several ways of so doing. Examining the frames of 
brood about every fourteen days, and removing all queen cells is one of the 
best. If the swarms come out, kill one of the queens ; of course, keep the 
best. Search the hive the swarm issued from, and compare the queen left 
behind with the one on the wing. The former may not have emerged from 
the cell, or she may not have mated, and in other ways may not be a 
“ tested queen.” On the other hand the one on the wing may possess all 
good qualities ; but, if it be the first swarm of the season it will be an old 
queen, at the least a last season’s one, and if her age be not known she should 
be superseded by a young tested one. I am presuming there are a few tested 
queens kept in stock at this season of year. As soon as the swarm has 
alighted shake them in the usual way, and when they have fairly settled, 
place them close to the parent hive. Having selected your queen, return the 
swarm from whence it came, and next morning the combined swarm will set 
to work equal to a virgin colony. If you wish to make any alteration in the 
position of your hives now is your chance. Having put in the new swarm 
successfully, remove the parent hive to the new position required. On the 
following day, when the united bees issue to work, not 1 per cent, will return 
to the former position. The old stock, with the swarm, should be removed 
to the new position on the evening of the same day the swarm issued forth. 

See that there is plenty of room in the brood-chamber for increase. Don’t 
let new swarms hang out in the sun. When hived see that they are well 
shaded. Give plenty of ventilation. There will be honey to extract. As 
far as possible keep the various flavoured honeys separate ; it will make a deal 
of difference in the commercial returns. 
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QEO. WATERS, 

Orchard Manager, Hawkesbury Agricultural College. 

In an orchard, every month might he termed the busy one ; but this one 
especially is when “the time for everything and everything at its proper time ” 
can be very aptly used. Now is the time to get at fruit thinning, and this 
is an operation that cannot be put off from week to week; for if the fruit is 
allowed to go past a certain stage, the time spent upon the operation is 
only wasted. The proper time is just as the stono is hardening, for at this 
stage the natural thinning or dropping is over, so that you can fairly allow 
that all those that are left on will stay there. Japan plums, apricots, and 
some varieties of peaches and nectarines are liable to overbear; in fact, with 
the first mentioned it is one of their few faults. This thinning of fruit is 
not in its initiatory stage, but it has been proved conclusively that it will 
amply repay doing so ; and if our growers would only make a start it would 
soon bo beyond the experimental stage in our Colony. Many very useful 
and paying “ points ” have been received from the fruit-growers of California, 
and in reading over a recent report of the {State Board of Horticulture, I 
noticed that the peach growers are unanimous in their report of the 
successful results from fruit-thinning. Most growers usually remark that it 
does not pay to employ labour to thin ; but there is no doubt that if one and 
all would make a start it would reduce the quantity of small rubbish that 
finds its way to the Sydney market. If every grower would only do even a 
few dozens of trees and watch the results, being careful they are compared 
with trees of the same variety, it would then givo an idea of cost and result. 

When thinning, growers must be careful in selecting those to pull and 
those to leave. If the variety has the habit of bearing its fruit in pairs, do 
not puli one and leave the other, else almost assuredly it will fall also. It 
is better to thin, say, alternate pairs. Many times the variety is a bad one, 
and will not be much benefited by thinning, in which case put a mark 
on it, and do not forget to bud if possible, or else graft next spring with 
something which will return some money. No doubt a lot of fruit-thinning 
is saved by judicious pruning in the winter. 

In addition to those fruits mentioned, tome of the large-fruited English 
plums are benefited by thinning, such as Pond’s Seedling, Yellow Egg or 
Magnum Bonum, and in some districts Coe’s Golden Drop. Some varieties 
of apples and pears may be so treated ; though with apples the codling moth 
gives an unwelcome thinning. At the end of the month the first batch of 
codling moth grubs will be reaching maturity, at which time many of the 
apples will fall ; so it is best to delay the thinning of them till then. Pears 
can also be left till the latter end of the month. The bands for placing 
round the trunks of the trees should be prepared and placed on as soon as 
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possible. All fallen fruit that may have grubs in them should be destroyed, 
and any available harbour in the shape of rubbish, &c., in the orchard cleared 

away. 

I)uring the month, keep the orchard well cultivated, especially if the 
weather be dry ; stir the ground, do not turn it, and it will thus retain the 
moisture. Keep all weeds down, as they only form harbours for insects, 
and it certainly does not pay to grow weeds. Examine orange and lemon 
trees for traces of the orange rust mite or Maori, and, as noted last month, 
if they appear, spray with the sulphur and soft soap, or dust with sulphur. 
Ked and black scales should be watched, and the trees sprayed with kerosene 
emulsion wherever they are attacked. 

In places where peach freckle was prevalent, a second spraying with Bor- 
deaux mixture (summer solution) should be applied now, doing the work 
early in the morning or late in the afternoon when the sun is not too 
powerful. The summer solution is about half as strong as the winter one, 
the proportions being 6 lb. bluest ono, 4 lb. of quick-lime, and 40 gallons 
water. If the season is dry, and water is available by irrigation, the trees 
would benefit by a good application now. Give a good watering, but not 
too much, and stir the ground well by cultivators as soon after as possible, 
and so retain the water that you have applied. 
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Directions for the Month of November. 

Vegetables. 

If the directions which are published month after month in the Agricultural 
Gazette have been followed, there should be no want of a great variety of 
vegetables during November, in every district and climate in the Colony, 
provided that there has been a sufficient rainfall, or that there is plenty of 
water available for irrigation. 

Although some vegetables, such as the cabbage and others having great 
leaf surface, require and evaporate large quantities of wator, it is not a wise 
thing to overwater, for if this be done the produce will be of much the same 
undesirable quality as the watery insipid vegetables raised by Chinese. 

At the Bathurst Experimental Farm last year a large number of vege- 
tables of different kinds were raised without irrigation, or much, if any, 
watering. The demand by the public for these vegetables was surprising, 
as they were of far better quality than the vegetables grown by the Chinese in 
the vicinity, and very much preferred to them. 

Good cultivation has a marked effect on plants of all kinds, and it may be 
particularly observed in vegetables. 

Weeds of very many kinds will make vigorous headway during the summer 
unless they be destroyed in their early growth. The use of farmyard manure 
in an insufficiently decayed or rotted state is likely to cause the spread of 
various weeds, for their seeds pass through cattle, sheep, and horses without 
having their vitality injured. 

Eor other reasons, farmyard manure, well rotted, without waste, is far 
better for vegetables than if it be applied to the soil in a fresh and rank 
condition. Depend upon it, it is worth while to take the trouble to look 
after your manure, and apply it in the condition that is most likely to be 
most advantageous. 

Beans , French or Kidney . — Plants raised in the warmest parts of the 
Colony might be expected to produce pods sufficiently large for use. Young 
beans are far more tender and better for use than those which have grown 
old, and have become hard and stringy. Keep the ground well worked 
between the rows, and use a Dutch hoe or a hand Planet Junior hoe, which 
is a useful tool for many garden purposes. If the season is very dry, spread 
over the ground a thick dressing, usually known as a mulch, of farmyard 
manure, dead leaves, dead grass, sea-weed, dry fern, or anything similar 
convenient that is likely to prevent evaporation. This may save the plants 
from dying, perhaps, if there be no water available with which to give them 
a soaking. It may be stated that' the French bean thrives best in a some- 
what moist soil if well drained. If water be plentiful give the plants a 
thoroughly good soaking, but only occasionally. Seeds of the dwarf, the 
runner, the scarlet runner, the snake bean, and varieties of butter bean may 
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be sown in all parts of the Colony except those where frosts may be expected 
to occur. Sow the seeds in rows, and cover them with not more than 3 or 4 
inches of soil. The plants should stand from 6 to 8 inches apart in the 
rows. 

j Beefy Bed. — Dig up well some land which is either naturally rich or which 
had been heavily manured for a previous crop of (say) cabbage or some other 
vegetable. Manure freshly applied is liable to spoil the shape of the roots 
and make them fork and, therefore, become objectionable for cooking. A 
few plants raised from time to time will probably meet all demands. 

Beet , Silver. — Is grown for its leaves only, and not its root, consequently 
it will be improved by the land being well manured. Sow a little for trans- 
planting when the seedlings are large enough. Plant out from previous 
sowings, if any were made, all the young plants in proper condition. 

Broccoli. — If any young plants are ready in the seed-bed plant some out 
to rich well-manured soil. Sow a little more seed. 

Cabbage. — Sow sufficient seed to keep up a continuous supply of young 
plants. Plant out from the seed-bed a few strong young plants to some rich 
land, which if not naturally very rich should be made so with farmyard 
manure. A good watering with liquid manuro made from animal droppings 
will improve growing cabbages. Cultivate the ground frequently between 
the plants. 

Carrot. — Sow some seed in drills, which should be made from 12 to 18 
inches apart. When the seed comes up, thin out the seedlings and do not 
let them crowd one another. It is better not to manure directly for the 
carrots when preparing the ground. 

Cauliflower. — Sow a little seed either in seed-bed or box whero it can be 
well attended to, watered, and shaded. 

Celery. — Sow a very little seed in a seed-pan, pot, or box. If any plants 
are available and large enough, plant them out in well-prepared ground that 
has been made very rich. The usual plan for planting celery is to make 
shallow trenches and plant along the bottoms. These trenches facilitate 
watering, and it must be kept in mind that plenty of moisture and plenty of 
liquid manure are almost; absolutely necessary for the production of first-class 
celery. It should be the aim of every grower to cultivate celery of the 
best quality, for the poor stringy miserable stalks generally sold as celery can- 
not be compared for one moment with well-grown, nutty-flavoured, tender 
leaf-stalks, which are but seldom met with. 

Cucumber. — Sow seed in ground that has been well prepared by deep dig- 
ging or trenching and heavy manuring, if the soil is not very rich. Plants 
that are growing and spreading over the ground should have the ends of the 
shoots pinched to induce the growth of lateral or side branches. 

Cress and Mustard. — Sow a yard or two o^ ground with seed of these two 
useful salad plants. The plants will need a good deal of water during hot, 
dry weather. 

Bgg Plant. — Plants raised from seed sown in the early spring should be 
ready to plant out in the garden. Let them stand about 3 feet apart from 
each other when planted. Seed may be sown if any more plants are required. 
Some of the varieties are very ornamental when bearing their remarkable 
fruits, and may be planted in the flower-garden with effect. 

Beck. — Sow a little seed in a seed-bed so as to have some plants on hand 
if required. The leek needs rich feeding, and is one of the greediest of 
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vegetables. Tt also needs good supplies of water. Plant out a few young 
leeks, and plant them deep in the soil. Well-grown plants should be earthed 
up to blanch their stems. 

Lettuce. — At this time of year and during the summer the lettuce is rather 
difficult to grow well, as it has a great tendency to produce flowers and seed. 
To prevent this make the soil rich and keep the plants growing quickly with 
careful watering and the application of liquid manure. 

Maize , Sweet. — Sow in rows about 4 feet apart, and 1 foot apart in the rows. 
Cultivate well when the plants come up, and keep on cultivating as long as 
possible. Do not draw up the soil to the plants, but cultivate on the flat. 

Melons. — Sow a few seeds, and treat the plants as recommended for 
cucumbers. 

Okra or Gumbo. — Plant out a few seedlings if they have been raised, or sow 
a little seed. The soft green pods are used in soups and stews. 

Onion. — Sow a little seed, and attend to onions which are growing and 
keep them free from weeds. Sprinkle over the onion-beds a mixture of half 
soot and half salt, which makes a useful stimulant, and is to some extent a 
preventive of the attacks of insects on the plants. 

Leas. — Sow a few rows in the cool climates. 

Pepper , Chilli or Capsicum. — Plant out a few seedlings. If no plants 
have been raised sow a little seed. 

Potatoes. — Plant a few rows with clean, whole, medium-sized potatoes. 
Avoid all that show signs of potato-scab or potato-moth. 

Pumpkins. — Sow seed in well -manured or rich soil. Pinch back runners, 
in order to keep the plants compact. 

Radish. — Sow a little seed from time to time, and use the plants as soon 
as they are large enough and whilst they are quite tender. 

Rhubarb. — Sow a little seed if plants are required for planting during 
the next winter or early spring. This is a most useful plant to grow, and 
no garden should be without a supply. 

Sweet Potatoes thrive best in warm sandy loam, but they will succeed fairly 
well in other kinds of soil, with the exception of cold heavy clay. Plant tubers 
in a warm place, where they can start into growth soon. When the shoots have 
grown well, take cuttings and plant in beds well prepared for them, where 
they can root. The tubers will readily start into growth if they be laid out 
on a warm bed, and covered about an inch or two with rotted stable dung 
kept rather moist. The cuttings, when well rooted, should be planted out 
in rows, the rows being! feet apart. Plant the rooted* cuttings 1 foot apart 
in the rows. Raise the vines occasionally as they grow, to prevent their 
rooting at the joints. 

Spinach. — Sow a very little seed. 

Tomato. — Seed may be sown in any quantity at this time of year if 
required. Young seedling tomatoes may be planted out, and those already 
growing which have attained some size should be supported by stakes or on 
trellisses, or in any way the ingenuity of the grower can devise, to keep the 
plants from trailling over the ground. Any fruit that may appear diseased, 
and which shows signs of the well-known black or the greenish looking 
blotches, should be destroyed by fire. 

Turnips. — Sow a little seed in drills. 

Vegetable Marrow and Squash . — Sow a little seed, and treat as recommended 
for cucumber. 
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Flowers. 

The work in the flower-garden will he chiefly routine, such as the keeping 
weeds down, trimming up hedges and edgings, and making tho garden- walks 
free from weeds and tidy. 

Boses will now be in great perfection, and the best of them will blossom 
during this month. When the flowers fall off prune back the shoots on which 
they were growing to a good wood-bud, and fresh wood will be the result, 
and this fresh wood will bear more flowers. After pruning back, give each 
plant a gallon or two of liquid manure. If there are pigs on the farm, or if 
pigdung can be obtained, make the liquid manure of some of it mixed w r ell 
up in water. 

Bulbs of many sorts will be in full bloom during this month. The splendid 
hippeastrums should be particularly conspicuous. They are no trouble to 
manage, and if anyone desires to grow them bulbs can be obtained during 
the winter from plant nurserymen. Let the leaves of bulbs wither aw T ay, 
and never pull or cut them off, for they arc needed to collect and elaborate 
material which, as the leaves fade away, is stored up in the bulbs for use 
next season. 

Plant out dahlias of all kinds, not all at once, but a few now and then, so 
as to keep up a succession of flowers. Try single cactus as well as the 
double varieties, and grow only one stem to each tuber, ft is more than 
probable that several shoots will come up. If so, break off all but one. 
Knock into the ground a strong stake alongside each tuber, when planting, 
and as the stems grow tie them carefully to the stakes, or else the plants may 
be blown down from being naturally very top-heavy. 

Plant out balsams and all sorts of tender annuals from the seed-beds, or 
wherever they have been raised. 
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Coffee-growing. 

Tiie following note has been submitted by Mr. C. Skelton, who recently 
visited the northern districts to report on the prospects of coffee-growing : — 

Since my article on coffee-growing appeared in the Agricultural Gazette 
for January last, I have, at the instance of the Minister for Mines and 
Agriculture, inspected the Clarence, Richmond, and Tweed Rivers districts, 
with a view to ascertaining their capabilities for the production of coffee. 
In all three districts I saw large tracts of land, cleared and uncleared, well 
suited for the purpose ; soil and climate are all that could be wished for, as 
also are the specimens of coffeo trees I saw growing in the different districts, 
strong, healthy, well-grown trees ; in many instances, at the time of my 
visit, laden with crops. With the wonderful fertility of the soil and the 
general suitability of those parts of the Colony for the purpose, it is surprising 
that the industry has not progressed beyond the experimental stage ; for, 
with the exception of a small plantation of 800 or 900 trees made by Mr. 
Rale, at Ohatsworth Island on the Clarence River, and groups of two or 
three trees in gardens in the different districts, coffee, to any appreciable 
-extent, has not been tried. 

As full directions are given in the article above mentioned for the 
preparation of the land, forming nurseries, and planting out, there is no 
occasion to repeat them, I would however suggest that where the land is 
forest and has to be cleared, it should be made a condition in the felling 
contract that all the branches be lopped and laid flat ; a much cleaner burn 
will thereby be secured. I have been informed that in these colonies it is 
not the practice to do this, hut in Ceylon it was always considered a necessity, 
in order to effect a fair “ burn.” In the northern rivers districts, I learned 
the usual rates for felling arc from £1 to £1 2s. (id. per acre; lopping will 
probably cost 10s. an acre more, but it will be found after the lire to be 10s. 
well expended, as it will, to a very great extent, do away with the usual 
piling arid clearing up after the fire. To attain the same end, always set fire 
to the lee side of the clearing, and let it burn up against the wind; it will 
burn more slowly, but more effectively. 

The conditions for planting here being somewhat different from India and 
Ceylon, where cheap coolie labour is obtainable, I believe it would be an 
advantage to set out the coffeo trees wider apart than 0 feet, as formerly 
stated ; say, 7 feet by 7 feet, or even a foot more ; this would admit of the 
use of a one-horso light scarifier between them to keep the ground clear of 
weeds ; it must be a very light scarifier, as the roots of the coffee are very 
near the surface. This space would also allow of the passage of eomeSsort 
of vehicle to pick up the bags of cherry coffee in crop-picking time for 
transport to the curing works. With the exception of planting and pruning, 
which latter commences after the second crop has been gathered, nearly the 
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whole of the work on a coffee plantation may be effected by contract, 
provided there is careful supervision to prevent the work being slummed 
over; even crop-picking may be Jet out at so much per bushel of cherry 
coffee. This latter is essentially women’s work ; a good picking 'woman will 
pick twice as much as almost any man, her fingers are so much more nimble. 

Curing the crop, if the plantation is on a small scale — say, under 5 acres — 
may be effected by tramping out the cherry coffee on a plank floor with bare 
feet ; heap it up so as to cause fermentation, which will ensue in about 
twelve hours, more or less, according to the size of the heap and the 
temperature. It will be found that the glutinous matter which adheres to 
the bean can then be washed off; put in tubs or half casks; and w r ash 
thoroughly with plenty of water, separating the beans from the pulp, allowing 
the latter to run off with water. When all the viscous matter has been 
removed, and the beans feci clean to the touch, spread them out in the sun 
on any sort of matting that is available, let them remain in the sun till so 
dry that when the parchment and silver skins are rubbed off, you can only 
just mark the bean w ith your thumb nail, or till the coffee is dried down to 
25 lb. or 21 lb. to the bushel; it is now in a state to bear carriage to any" 
part of the world ; but before being put into the market it has still to go 
through a process called “hulling and sizing,” that is, removing the parch- 
ment and silver skins, and grading the beans into three sizes to facilitate 
uniform roasting; however, this last process the planter has nothing to do 
with, as it is now generally done on arrival in Europe. 

Where the plantation is a considerable one, and pulping machinery, fer- 
menting and washing cisterns, Ac., have to be employed in the curing of the 
crop, it is scarcely possible to give directions that could be successfully 
carried out by a novice. When it is taken into consideration that in Ceylon, 
no man was deemed fit to take charge of a plantation until he had served 
for at least three years under an experienced planter, it will be understood 
there is a good deal to learn, and the proper conduct of curing operations is 
by no means the least part of it. The variations in the prices of coffee in 
the European markets — as much as 30 per cent, aud even more— are almost 
wholly due to the maimer in which the curing of the different parcels has 
been carried out. It was principally for this reason, that in my report to 
the Minister, 1 suggested the opening of two demonstrative plantations by the 
Department of Agriculture, as object lessons to intending planters in the 
districts referred to. I can see no other way, w ith any hope of success, of 
imparting the requisite information. 

Agricultural Depression in Great Britain. 

Report of the Royal Commission. 

Tile report of the Royal Commission on agricultural depression is now' 
completed. It is a document of great length, dealing with various phases 
of the question and suggesting remedies for evils shown to exist. The Com- 
missioners are clear that the main causo of the depression is the heavy fall 
in the prices of agricultural produce. Oil this point they have arrived at the 
following general conclusions : — 

(a) That the changes in the prices of grain during the past twenty 
years represent a fall of over 40 percent, in the three staple cereals, 
and over 50 per cent, in the case of wheat. 

(b) That in the price of beef there has been in the same period a fall 
ranging from 21 to 10 per cent, according to quality. 
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(c) That the prices realised for mutton since 1882-84! have exhibited a 
progressive decline of from 20 to 30 per cent. 

(J) That there has been a fall in the price of wool amounting to up- 
wards of 50 per cent, during the past twenty years. 

(<?) That dairy produce has participated in this depreciation, and that, 
taking the changes in the prices of milk, butter, and cheese as a 
whole, there has been a fall approaching 30 per cent. 

(f) That the fall in the staple products, already referred to, has been 
accompanied by a decline of at least 20 to 30 per cent, in the price 
of potatoes. 

(y) That although there have been fluctuations in the prices of hops, 
they have exhibited in recent years a general tendency to fall to an 
unprofitable level. 

The subject of dairying is dealt with rather briefly. The Commissioners 
hold that the system of co-operative dairying, as carried on in Denmark and 
in some parts of Ireland, might be advantageously extended in Great Britain. 
They say, inter alia : — It is clear from the evidence of witnesses that the 
effects of agricultural depression upon the dairying industry have been much 
less marked than in the case of the other branches of agriculture, although 
the trade in manufactured dairy- produce has been considerably affected 
during the past ten years by the increasing competition from foreign 
countries, and several witnesses have complained of the recent fall in tho 
price of milk. It is generally agreed that foreign butter, owing to its greater 
uniformity in quality, colour, and texture, has materially displaced the home 
manufactured product. In order to ameliorate tho condition of tho dairy 
industry in this kingdom it is necessary to improve the manufacture of the 
produce, and especially to ensure a supply of uniform quality and appearance, 
so that it may be able to compete on at all events an equal footing with 
foreign produce. It appears to us requisite to extend the system of co- 
operative creameries and factories, and further to encourage iri every way 
the diffusion of sound information upon the whole subject of dairying, 
including the selection of suitable animals, their food and general manage- 
ment, and every detail in connection with the production of butter and cheese. 
It is evident that it is most essential that greater attention should bo paid to 
the selection of breeds and of animals adapted for the economical production 
of milk, both as regards quality and quantity. It is, in our opinion, most 
desirable that the system of keeping milking records should bo more 
generally adopted, to show dairy farmers the relative value of certain breeds, 
as well as of individual cows in their herds. Also that the milk from each 
cow should be periodically tested to ascertain its value for butter-making 
purposes. 

The feeding of milch cows is another subject requiring considerable 
improvement, and especially feeding in the winter months. As a rule, dairy 
cows are fed according to the various ideas of farmers, or according to the 
food there may happen to be upon the farm, and not upon definite or 
scientific principles, and it frequently happens that cows receive a good deal 
more food than is absolutely necessary, or food that is not calculated for the 
production of milk rich in butter-fat. In Denmark the creamery societies 
make regulations for the feeding and management of cattle in order to 
ensure uniformity of quality and the absence of unpleasant flavourings from 
particular kinds of food, together with a steady supply of milk in winter. 
It has been strongly urged in the evidence before us that there is a necessity 
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for the most scrupulous cleanliness in connection with cow-sheds, and al 
buildings used for cows, arid dairies, their fittings, utensils, and transport 
cans. It is clear from the evidence before us that in some cases the build- 
ings used for cows and the surroundings are in an unclean and insanitary 
condition, and that insufficient care is taken to keep the dairies perfectly 
clean. In the co-operative dairies in Denmark cleanliness is enforced bv 
stringent regulations to ensure the supply of sweet pure milk, and to prevent 
the spread of infectious disease bv dairy products. 

The Commissioners express themselves in favour of selling cattle by live 
weight, and hold that skilled correspondents, both at home and abroad, 
should be appointed to report to the Hoard of Agriculture on all matters 
affecting agriculture in their respective localities. They also declare that 
more attention and encouragement should be given to agricultural education. 

The I) air ij. 


Bottled Bacteria. 

Is there not a danger lest the new craze for pure cultures in the dairy and 
“ nitragin ” as an inoeulant of the soil may bring the true principles upon 
which these materials are produced into disrepute? The large party who 
recently visited Denmark and Sweden had certain opportunities afforded 
them of seeing that method adopted in two or three important butter 
factories in which the pure culture — shall we call it Lacteria ? — is employed. 
If it is admitted in so many words that the quality of butter as denoted by 
its flavour is owing to the action of certain organisms usually described under 
the generic term “bacteria,” then it is evident that their presence is necessary 
in the cream from which butter is to be produced. If, on the other hand, it 
is admitted that inferior flavours of butter are owing to organisms of an 
equally specific character, it is equally clear that their presence is undesirable, 
and that steps should be taken to remove them or to neutralise their action. 
Those who have been instrumental in placing pure cultures upon the market 
claim that by their aid good results — if not the best — can be obtained, 
assuming that the management is in every respect satisfactory; but, while 
admitting the value of the principle at stake, there is no evidence to show 
that “bottled bacteria” aro in any sense of the word necessary to the 
accomplishment of satisfactory results. Those among us who take the 
trouble to read or to see what has been accomplished, and still more what 
has been attempted, can scarcely fail to recognise one fact — that there is 
considerable mystification in connection with this new science of bacteriology, 
not, indeed, where principles are concerned, but where results are somewhat 
contradictory of principles, where skilled experimenters fail to agree among 
themselves, and where those who are unskilled and perhaps mere practitioners 
of to-day advance theories which have no support in practice, but which are 
here and there adopted and interwoven with the threads of recognised fact 
by both teachers and students who have no means of separating the real from 
the unreal. Nothing in these remarks shall be said, in the slightest sense of 
the word, disrespectful of the science of bacteriology, but T would respect- 
fully urge upon all students of dairy science the importance of leaving well 
alone until it has been shown definitely that it can be bettered, of sticking to 
the form of practice which has been, and which still is, so successful, leaving 
J)r. Conn and his friends in the States to fight their own battles, and 
regarding the bottled bacteria of Germany and Denmark as the ingenious 
product of those business men who — as students of Nature-know only too 
well that they will be certain to find buyers. 

x 
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Butter- makers in this country have long been taught that the production 
of a high-class article is a matter of great simplicity, and it would be a 
thousand pities to attempt to disturb either their practice or their belief. If 
a dairy produces systematically bad butter, the modern expert— almost 
without a second thought — concludes that want of cleanliness is the cause ; 
he inquires as to the water supply, for tine butter cannot be made with 
utensils which are cleansed with impure water; he examines these utensils, 
from the milk pail*to the churn ; he satisfies himself that the dairy is well 
lighted and ventilated, and in the end he recommends, if that apartment is 
adapted for the work which has been performed in it as regards its structure, 
that it should bo cleared out bag and baggage, the walls and ceilings 
thoroughly lime-washed, the windows and their frames, the doors and the 
floors thoroughly purified with boiling water, and the drains, if any open into 
the dairy, completely closed, so that purity reigns supreme. Into a dairy 
apartment thus cleansed the utensils and other appurtenances aro returned 
after an equally thorough purification. The milk brought from cattle stand- 
ing in a clean cow-house and milked in clean pails by clean hands is then 
separated, the cream ripened under well-recognised conditions, and the butter 
is produced. Now, I would ask who, with experience in matters of this kind, 
will deny that after such a metamorphosis difficulties will not bo at an end V 
As a precautionary measure it would not be unwise to add to the first cream 
separated for churning, not a pure culture of laeteria, but a small quantity 
of butter-milk obtained from the last churning, and that a very recent one, 
in the best dairy within roach, a dairy in which the finest butter is produced. 
But in my experience, and doubtless in that of many others, even this 
precaution is seldom necessary, and I am quite satisfied that results are 
obtainable in this way which are all that can be desired, if not, indeed, all 
that can bo accomplished. 

There is the danger that in relying upon the systematic employment of 
pure cultures we may neglect the most essential of all conditions — perfect 
cleanliness. It is far more important to purify the dairy from time to time, 
as has been suggested, than either to introduce a pure culture or starter, 
whether it be from the <k bottle ” or from the dairy of a successful neighbour. 
It may be pointed out by the other side that the scientifically-prepared 
starter is free from bacteria of an undesirable character, and where milk has 
been pasteurised before separation or the cream pasteurised after, and the 
pure culture is used, the ripened cream contains practically no other form of 
organism. This may be perfectly frue, but we have to look at results, and 
if a thoroughly satisfactory result can be obtained with greater simplicity 
and with less cost, the practise is not likely to be changed by any suggestions 
which have no basis when they are put to the test. If the cream of the 
average dairy contains other organisms than those which assist the butter- 
maker, it must be admitted that their action is neutralised by what have 
sometimes been termed the friendly bacteria, and that while they are not to 
he ignored as minimising the importance of cleanliness, they are bv no means 
to be feared. In Sweden there are no doubt numerous butter-makers who 
have adopted the new practice, but inquiry from the lirst dairy scientists of 
the country clearly shows that no advantage whatever is obtained ; on the 
other hand, those who continue the old practice are not only perfectly 
satisfied with it as compared with the new, but they are producing an article 
which it is practically impossible to improve upon for tne English market, 
although in passing I may suggest that, Scandinavian butter, in whichever 
way it may be produced, is not to be regarded from the British point of view 
as equal to the finest fresh butter. 
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Man agora of factories and owners of large dairies in this country will do 
well to recognise the modern arrangement and equipment of the best 
Scandinavian factories. Since my last visit to Sweden a few years ago very 
gi’eat changes have taken place, and in every instance in which factories 
were visited during the recent Conference excursion the system adopted was 
the same. The most perfect in every sense of the word was the Hainra 
factory of the De Laval Separator Company of Stockholm. No doubt it is 
a show factory as well as a dairy intended for economical practice, but its 
equipment is beyond praise ; briefly, after weighing, the milk is passed into 
large receivers, and from these into pasteurisers, which it leaves hot for the 
separator. The skimmed milk is cooled and passed into a receptacle in 
which it can be slightly heated, when the starter is added and maintained at 
a specified temperature for churning. The churn adopted lias no lid, the 
butler revolving within and the whole work being performed in sight of the 
operator. It is ‘3 \ feet in diameter, the rim is covered with a flange, while 
the beater consists of two arms, each of which possesses five fingers, while 
above these are two other arms of white enamel arranged so as to keep the 
cream down while the churn is revolving. In some other factories the milk 
is pasteurised before entrance into the separator during part of the year, 
and heated only to 101 1\ during the remaining part — spring and summer — 

w hile in one or two eases also butter is washed on the British system. There 
was practically nothing shown which was repugnant to the British butter - 
maker; for objectionable — to use a much milder term — as the practice of 
employing the hand appears to he, the great cleanliness observed on the part 
of the dairymaids, and the spotless purity and suitability of their garments, 
largely minimised any feeling that was entertained. There may be more 
t han one opinion expressed as to the desirability of the pasteurisation of the 
milk before separation, but there are good reasons for it, and among them — 
although tin’s was not mentioned to the writer — is the fact that where mixed 
milks are churned, these milks coming from a considerable number of farmers, 
there is always some risk, even where inspection of the cattle is regular, of 
communicating an undesirable flavour to the butter, owing, it may be, to 
some temporary uncleanliness or accidental cause. In a private dairy where 
perfect cleanliness is maintained, and where the work is under the daily 
supervision of those w r ho are always upon the look-out for any fault, it is 
doubtful whether the pasteuriser is a necessary part of the plant , unless it 
be for the purpose of preserving the skimmed milk during the hot months 
of summer. — .I as. L <>\<; — Agricultural (layette (Eng.) 


Cracked Corn for Laving JTens. 

I ii a v k had some experience in feeding whole corn, both to growing chicks 
and laying hens, but have never fully succeeded. One of the secrets in 
making hens lay is to compel them to work for their living. Such is difficult 
when com is used, for it requires only a comparatively few kernels to satisfy 
a hen’s appetite, and hence she has no further need for activity. 

I have fed some w heat and have alw ays met with the best of success. The 
grain was generally scattered in some kind of litter, so that the fowls had to 
scratch for it. To this fact J ascribe the greater part of my success with 
wheat. As a general thing wheat is considered better for laying fowls than 
corn, but I think this result is largely due to the manner in which it is fed. 
It is difficult to scatter corn so as to keep the hens busy for any length of 
time. With wheat it is quite different, especially with the cheaper grade 
generally fed to poultry. 
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Working on this idea I have tried cracking corn and feeding much as I 
have used wheat. The first cracked corn was fed about the first of December, 
and I have continued it since with the best of success. No far as egg 
production is concerned it seems to be filling the bill exactly. I can 
recommend it to anyone wanting a cheap, practical food. Where wheat 
was from 40 to 50 cents, per bushel, cracked corn might not have been 
worth bothering with, but since the price of wheat has doubled it has put a 
different phase on the question. 

An average kernel of corn cracked in three or four pieces seems to 
answer the purpose best. If it is cracked finer, there is apt to be considerable 
waste. The average farm feed-mill ought to grind the kernel to the required 
fineness. 1 have noticed that a round kernel cracks more satisfactorily than 
a flat one. — C. P. Reynolds — American Agriculturist . 
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Drying Peaches for Home Use. 

Mr. AVilijam Anderson, of East Kempscy, sends the following note on 
drying peaches for home use : — “ Peel the peach. Cut it into about five 
pieces, cutting from the outside into the stone. Take a strong needle and a 
piece of cotton a yard and a half long (No. 10 sewing cotton will do), make 
a small slip-knot at the end of the cotton and thread the peaches on, putting 
t he needle from the outside of the peach to the inside. Hang up the strings 
of fruit in a verandah, or where the wind and sun will get at them (L do not 
take mine in at night unless the weather is wet). Two or three days will 
dry the fruit, when it should be removed from the cotton, aud placed, a few 
at a time, in the oven, being allowed to remain there till very hot, but not 
scorched or burned. Pack away in tins or some air-tight vessel till required 
for use.' 1 

Manures for Vegetable Plots. 

Mr. C. AV. Bowver Smutu, of Hay, suggests that the Department should 
publish a table showing the manurial requirements of the various table 
vegetables, and the most economical method of applying artificial fertilisers. 

The matter has been brought under the notice of the chemist, Mr. E. B. 
Guthrie, and he will prepare the necessary details for publication at an early 
date. It may bo mentioned, however, that details of manuring the various 
vegetable crops are given from month to month in the vegetable notes. 

Small Diseased Patches in Wheat Paddocks, 

Mr. Dennis Mr kray, of Gunning, states that he has observed when lie has 
sown seed-wheat that has all been carefully bluestoned. that, in reaping, 
patches of bunted heads arc found in different parts of the paddock, lie 
wants to know how this can be accounted for. 

Dr. Conn, to whom the query was referred, says that sometimes when the 
paddock has previously borne wheat the land becomes contaminated in spots, 
and in spite of bluestone the smut (bunt) will appear. 

Candied Citron Peel. 

Mu. E. II. Day is, of Ballina, writes: — “I wish to know how to manufacture 
candied citron peel. The citron grows well about here, and it would help 
me considerably if 1 knew how to treat the peel. I have tried experiments* 
but have not been successful.” 

The Eruit Expert, Mr. AV, J. Allen, has furnished the following notes on 
the subject: — tk Cut the peel into quarters lengthwise, remove the juipy por- 
tion, and throw the peel into a salt-and-water brine strong enough to float 
an egg, and allow' it to remain in this for six days. Remove from this, and 
put into clean, cold water, and allow to stand for one hour. Then put into a 
copper preserving- pan, with as much fresh, cold w'a ter as will cover the peels, 
and let them boil until quite soft. As soon as a silver fork will go easily 
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into them they are for this stage boiled enough. Next place them on a 
sieve to drain them free from the water, and whilst they are draining make 
a syrup in the proportion of 1 lb. of loaf sugar to 1 quart of water. Allow 
this to boil until it forms a thin syrup, in which boil the peels until they 
look clear, which will take probably about thirty minutes. Some more 
sugar must now be boiled with only sufficient water for it to absorb. Make 
just enough of* this to merely cover the peels when they are put into it. 
Again boil them, and continue to boil until the sugar begins to candy. They 
must then be taken out, and again drained. Before they are quite dry lav 
them out on large dishes, and shake a little very finely powdered sugar over 
them. Set the dishes in a warm place for the peels to dry. When dry they 
may be stored away for use. Be careful to keep stirring constantly while 
boiling, or the sugar will certainly burn. A wooden spoon is the best thing 
to stir with. For orange or lemon peel I would recommend cutting the peel 
into halves only.” 

Draining. 

A (okkkspondkxt, in asking for some information about draining, says: — 
“ I want to know the depth and the maximum fall to give water in various 
soils, and the best modes to work where one does not want to use pipes.” 

In reply, the Fruit Expert, Mr. W. J. Allen, states: — “I would not 
.advise laying a drain that would have a less fall than 3 inches to every 100 
feet. With a tile drain this will carry the water off fairly well. 1 prefer 
the tile drains, as they very seldom get out of order, and if they should 
happen to do so they are easily fixed. 1 know of drains in Canada which 
were put in twenty years ago, and they are good yet. However, where stones 
are available, a good drain may be made as follows : Dig a ditch, carefully 
grading it at bottom ; then place large flat stones at; bottom, so as to form n 
dear passage of good size for the flow of the water. Kill the ditch then 
about half full with rough stones at bottom, and smaller ones towards the 
top, and on these a layer of sod, fine brush or hay ; then fill the rest of the 
ditch with earth. I have seen drains such as the above, with a fall of 4 feet 
in every hundred, in both light and heavy soils, and they worked splendidly.” 

Pruning. 

The same correspondent states: — “ I have pruned my trees both summer 
and winter very severely. Local residents advise me not to. My trees at 
present are well shaped, and carry plenty of fruit wood. Should 1 continue 
the double pruning or not ?”' 

Mr. Allen reports : — “ The writer does not mention what sort of trees he 
has ; but if this refers to deciduous trees, which are still making heavy 
growth, I would advise the two prunings still ; but if they are fruiting, and 
in consequence only making a fair amount of young wood, 1 would give them 
ouly the one pruning, and that in winter. But by all means, now that the 
trees are in good shape, do not be persuaded by anyone to leave long, weak 
limbs, which would not have sufficient strength in them to hold a fair crop 
of fruit without bending down and exposing it to the sun, thereby burning 
and damaging it. If the trees are citrus, I would just keep them sufficiently 
open to allow the air to circulate freely, so that in hot weather the dry, hot 
winds can assist in destroying scale rf there is any. Never prune a citrus 
tree in the fall or whiter, but just before or while the tree is growing in 
spring or summer. By pruning in the fall or winter it exposes parts that 
have been shaded all summer, and if the winter is at all severe these parts, 
being tender, are easily injured by cold. 
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Drying Apples. 

Me. T. T. Wingfield, of Woodside, Tenterfield, asks for information about 
the process of drying apples, sulphuring, <&c. 

At page 712 of this issue, will be found some notes on the subject, by the 
Fruit Expert, Mr. W. J. Allen, and next month we hope to publish an 
exhaustive article on Fruit-drying by Mr. Allen. 

Exhausted Sugar Lands- 

Mu. E. it. Graves, of Koolool. Lismore, writing on the subject of sugar 
lands, says : — “A subject which, if it could be investigated, would be of 
great local interest, is why cane crops planted in virgin soil (and of course 
this also applies to older lands) will not grow the same weight of crop, nor 
with the same vigour, as in the past, although given more cultivation. The 
Manager of the Richmond River Experiment 1 'arm, Mr. Geo. M. McKeown, 
to whom the communication was referred, says : — The diminution of crops 
is caused by the failure to return to the soil by manuring, the plant-food 
removed by heavy crops of cane each successive year, there being no crop 
raised locally which taxes the land so severely as sugar. For growing crops 
a manure composed of one-third sulphate of potash, and two-thirds bone- 
dust is recommended, at; a cost of about £2 5s. per acre per annum. When 
the old cane is ploughed out I would recommend subsoiling and sowing the 
land with cow peas at the rate of \ bushel per acre broadcast, or 12 lb. per 
acre drilled ; the crop to be ploughed in early enough to admit of decompo- 
sition before replanting the area with cane. 

Vinegar-making, Extraction of Cream of Tartar, &c. 

The report of the Viticultural Expert in reply to questions raised in the 
following letter from correspondents may prove of interest to our readers : — 
Will you kindly inform us how to make vinegar from grapes ? We have 
some made from Black Hamburgh and Hermitage — the greater proportion 
Black Hamburgh. Last year it was quite good, so we racked it off and put 
it into two o-gallon casks, and it has gone quite faint and 4 winev.' Then we 
have a 40-gallon cask that was made by the person from whom we bought 
the property. It is a very 4 winev ' vinegar. If you could help us in this 
particular we should be very much obliged, as every season, on account of 
the February rains, we have a lot of waste grapes which we would like if 
possible to turn to profitable account. Also, if the modus operandi is not 
too complicated, we should like to know how the cream of tartar is extracted 
from grapes." “ Is it possible to make a sweet wine without adding brandy ? ” 

Concerning the first question, Mr. Blunno is now preparing an article on 
vinegar-making for the trade on a large or’small scale. As to the extraction 
of cream of tartar, this is an industry that would have to be undertaken in a 
large way to be profitable. It would be necessary for a firm starting the 
manufacture of this article to collect all the lees of the wine, vrine-stone, and 
grape-skins produced in the colonies to make the business pay. So far as 
the Department is aware there is not any firm engaged in the business in the 
colonies. The owner of a small vineyard 'would hardly find the extraction of 
cream of tartar profitable, but of course if there was a buyer the lees, wine- 
stone, and grape-skins could be turned to good account. Under the present 
circumstances, the best wav of utilising these bye-products is to give them 
back to the vines, for which the lees, &e., are a complete and rich manure. 

Re the last question, any sweet wine should contain 28 per cent, proof 
spirit at least to keep sweet IE the must be very sweet, say 32 per cent, of 
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sugar by a reliable saccharometer, the wine would contain 28 per cent, of proof 
spirit and also I or 5 per cent, of unfermented sugar, which would give it a 
sweet taste that would keep without any addition of brandy ; but if the 
must had less than 29 or 30 per cent, of sugar, the wine would by degrees 
go dry sooner or later, according to the temperature of the cellar. There 
is no other honest way, but by fortifying with good brandy, to keep 
sweet a wine that would otherwise go dry. However, a sweet wine that 
has not been fortified may keep its sweet taste for six or seven months 
or longer, if kept in a cool cellar — the cooler the better — while a higher 
alcoholic strength of the wine will be in favour of the remainder of the 
sugar fermenting out more slowly. Say, for instance, a sweet wine with 25 
per cent, proof spirit will keep sweet longer than the same w T ine, but with 
only 22 per cent, of proof spirit, all other conditions of temperature and 
treatment of the wine being equal. 

System of Rotation fjr New England District. 

Mr. W. Weir, of Craigdon, Arinidale, asks for information about clearing 
land and the best system of rotation of crops for a cold district like bis. 

Mr. Geo. Valuer, Principal, 11. A. College, reports: — “In a cold district 
like that of New England, I would recommend adopting a system of rotation 
somewhat similar to that so successfully carried out in New Zealand, viz:- 
Feeding sheep on the land till it shows signs of ‘wearing.’ Then ploughing 
it up and sowing a cereal crop, either wheat, oafs, or barley. The cereal crop 
can be continued for two years, or even more where the land is rich. Then 
put in a crop of either turnips or rape and feed it off with crossbred sheep. 
When putting in the turnips or rape, apply about 2 cwt. bone-dust, or super- 
phosphate per acre. If the turnips or rape are sown in drills and cultivated 
between the drills, a better crop will result, and the land can easily bo cleaned. 
When feeding off, if possible, give the sheep chaff in the field with the turnips 
and rape. The sheep will fatten better and the fertility of the land will be 
increased. After feeding off, plough up the land, and lay it down to per- 
manent pasture such as mixed grasses and clover, or lucerne. Then feed 
again with sheep until the land shows signs of wearing and continue the 
same system. 


CORRECTION. 

Owing to a misunderstanding the article in September issue on Experiment** 
conducted at Pennant Hills by Mr. W. C. M. OWEN for the treatment of 
Melanose was credited to “Mr. G. B. Owen, of Castle Hill.” It is 
regretted that this error occurred, as Mr. W. C. M. Ow en went to considerable 
trouble, and devoted a lot of attention to the important and satisfactory 
experiments described in the article. 



755 


AGRICULTURAL SOCIETIES’ SHOWS, 1897. 

Society. Secretary. Date. 

Dapto A. and H. Society ... ... ... ... ... A. B. Chippendall Jan. 6, 7 

Albion Park A. and H. Association ... ... ... H. Fryer ... ,, 13, 14 

Oosford A. and H. Association ... ... ... ... W. McIntyre ... ,, 29, 30 

Wollongong A. and H. Society J. A. Beatson ... Feb. 3,4 

Cobargo A., P., and H. Society ... ... ... ... T. Kennedy ... ,, 16, 17 

ITladulla P. and A. Society C. A. Cork ... ,, 16, 17 

Kerrigan A. and H. Society ... ... ... ... K. Drummond... ,, 17 

Hi venna P. and A. Society (Cereal) ... W. Elliott ... ,, 

Manning H. (Taree) A. and H. Association ... ... H. Plummer ... ,, 18,19 

Lithgnw A., H., and P. Society ... ... ... ... J. Asher ... ,, 18, 19 

Robertson Agricultural Society ... ... ... ... R. J, Ferguson. Mar. 2, 3 

Bega A., P., and H. Society ... ... ... ... J. Underhill ... ,, 3,4 

Southern New England (Urallu) P. and A. Association Jas. Leece ... 9, 10 

Tuinharumha P. and A. Society ... . . ... ... W. Willans ,, 9, 10 

Tcnterficld Intercolonial P., A., and M. Society ... F. \V. Hoskin... ,, 10, 11, 12 

Cnouabarabran P. and A. Association ... ... ... E. May-Steers.. . ,, 11 

Oberon A., IP, and P. Association ... ... ... A. Gaic... . . ,, 11, 12 

Bernina District (Moss Vale) A., H., and 1. Society ... J. Yeo .. ... ,, 11, 12, 13 

CobargoA., P. , and H. Society ... ... ... ... T. Kennedy ... ,, 16, 17 

< ’rookwell P. and A. Association ... ... ... ... \V. P. Levey ... ,, 18, 19 

Lismore A. and J. Society ... ... ... ... ... T. M. Hewitt... IS, 19 

Walcha P. and A. ... ... ... ... . F. Townsend ... ,, 23, 24 

Cudal A. and 1*. Society .. ... ... ... ... C. Schramme ... ,, 24, 25 

Blavney A. and P. Association ... ... ... ... .L (dements .. April 1, 2 

M udgeo A., P., H., and I. Association ... ,. . . J. Cox ... ... ,, 6, 7 

Liverpool Plains (Tamworth) I\, A., Jfc H. Association A. M‘Leod ... ,, 6, 7, S 

Warinlda 1*. and A. Association \V. B. Coldes... ,, 7, 8 

Williams River A. and H. Association ... ... \V. Bennett ... ,, 7, 8 

Cooma P. and A. Society ... ... ... ... ... 1). C. Pearson... ,, 7, 8 

Orange A. and P. Association ... ... ... ... W. Tanner ... ,, 7, 8, 9 

(iulgong P. and A. Association ... ... ... ... C. E. Hilton ... ,, 13, 14 

Queanbeyan P. and A. Association ... . . W. D. Wright... ,, 13, 14 

Royal Agricultural Society ... ... ... ... F. Webster ... ,, 14-20 

Moree P. and A. Society ... ... ... ... ... S. L. Cohen ... ,, 21, 22 

Clarence P. and A. Society (Grafton) ... ... ... .1. Wilcox 27, 28 

Bathurst P. and A. Society ... ... ... ... \V. (I. Thompson ., 2S, 29, 30 

Hunter River (West Maitland) A. and H. Association.., IV. C. Quinton ,, 28, 29, 30 

Hay Hovtic. Society... ... ... ... ... ... »J. Johnston ... May 5 

Namoi P. and A. Association (Narrabri)... ... ... J. Riddle .. ,, 5,6 

Hawkesburv District Agrieul. Association (Richmond) C. S. Cuest ... ,, 6, 7, 8 

Upper Manning A. and II. Society ... ... ... W. Dimond ... ,, 12, 13 

Wellington 1*. and A. Society R. Porter ... 13, 14 

Upper Hunter P. and A. (Muswellbrook) J. C\ Luscombe. 19, 20, 21 

Nyngan and District ... ... ... ... ... E. H. Prince ... June 1, 2 

Brewarrina P. and A. Association ... ... ... H. L. Cathie ... ,, 7, S 

Cobar P. and A. Association W. Bedford ... ,, 9,10 

Deniliquin P. and A. Society If. J. Wooldridge... July 13,14 

Hay P. and A. Association. . ... ... ... ... ('has. Hidgcoek. ,, 2*2, 23 

Riverina P. and A. Society (Jerildevie) ... .. ... W. Elliott ... ,, 27,28 

Condobolin P. and A. Association... ... ... II. W. Grey limes. ,, 28, 29 

Lachlan P. and A. Association (Hillston) ... Thos. Cadell 30 

Gunnedah P., A., and H. Association J. H. King ... Aug. 3, 4 

Forbes 1\, A., and H. Association F. Street ... ,, 5, 6 

Corowa P., A., and M. Society E. L. Archer ... ,, 19, 20 

( 'ootanmndra A., P., H., and I. Association T. Williams ... ,, 25, 26 

Grenfell P. f A., H., and I. Association G. Cousins ... ,, 25, 26 

Northern Agricultural Association ... C. Poppenhagen Sept. 1,2 

Murmmbidgee P. and A. Association (Wagga) P. W. Lorimer.. 1, 2 

liurrawong 1\ and A. Association (Young) ... ... C. Wright ... ,, 1, 2 

Manildra Agricultural Society G. W\. Griffiths., ,, 8 

(Ploughing Match and Horse Parade.) 
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Society. Secretary. ' Date. 

Albury and Border P., A., and H. Society Geo. E. Mackay Sept. 8, 9 

Murrumburrah P., A., and I. Association Miles Murphy... „ 8, 9 

Yass P. and A. Association Thos. Bernard... ,, 9,10 

Wallsend and Plattsburg A. H. P. P. and C. Society ... G. Gilmour ... „ 9, 10, 11 

Junee P., A., and I. Association T. C. Humphrys „ 15, 16 

Burrowa P., A., and H. Association J. H. Clifton ... ,, 16, 17 

Cowra P., A., and H. Association ... Fred. King ... ,, 22, 23 

Temora P., A., H., and I. Association W. H. Tubman. ,, 22, 23 

Moama A. and P. Association C. L. Blair ... ,, 29 

Narrandera P. and A. Association ... ... ... J. F. Willans ... Oct. 6, 7 

Berry Agricultural Association ... ... ... ... A. J. Colley ... Nov. 24, 25, 26 

1898. 

Dapto A. aud H. Society ... ... ... ... ... A. B. Chippendall Jan. 12, 13 

Albion Park A. and H. Association H. Fryer ... ,, 19,20 

Kiama A. Association J. Somerville ... ,, 25,26 

Gosford, A. and H. Association .. W. McIntyre ... ,, 28,29 

A lstonville Agricultural Society H. R. Elvery ... Feb. 1, 2 

Wollongong A., H., and I. Association ... J. A. Beatson ... ,, 2, 3 

Robertson Agricultural Society R. G. Ferguson.. ,, 8, 9 

Shoalhaven A. and H. Association R. C. Leeming... ,, 10,11 

Manning River A. and H. Association (Taree) H. Plummer ... ,, 10, 11 

Moruya A. and P. Society John Jeffery ... ,, 11,12 

Ulladulla A. and H. Association (Milton) ... ... C. A. Cork ... ,, 16, 17 

Kangaroo Valley A. and H. Association... ... ... W. Randall ... ,, 17, 18 

Tumut A. and P. Association B. Clayton ... ,, 26,27 

Southern New England P. and A. Association (Gralla) J. I). Lecce ... Mar. 1, 2 
Bega A., P., and H. Society ... ... ... ... J. Underhill ... ,, 2,3 

Upper Hunter (Muswellbrook) P. and A. Association... J. C. Luseombe. ,, 2, 3, 4 

Bombala Exhn. Society R. H. Cook ... ,, 8,9,10 

Tenterfield Intercolonial P., A., and M. Society ... F. W. Hoskin... ,, 9, 10, 11 

Cudal A. and P. Society C. Schramme ... ,, 10, 11 

Crook wel 1 P. and A. Association.. M. P. Levy ... ,, 10, ll 

Inverell J*. and A. Association I. McGregor ... ,, 10, 11, 12 

Berrima District (Moss Vale) A. H. and I. Society ... J. Yeo ,, 10, 11, 12 

Armidale and Glen Innes Combined New England J. Allinghum ... ,, 16, 17, 18 

District Show at Armidale. 

Cumnock P. and A. Association Thos. Howard... ,, 17 

Blayney A. and P. Association G. Pile, junr. „ 17, 18 

(acting). 

Goulburn A., P., and H. Society J. J. Roberts ... ,, 17, 18 

Walcha P. and A. Association F. Townshend... ,, 22, 23 

Namoi P., A., and H. Association ... ... ... J. Riddle ... ,, 23,24 

Central Richmond (Coraki) D. Cameron ... ,, 24, 25 

Camden A., H., and I. Society W. R. Oowper... „ 23, 24, 25 

Bathurst A., H., and P. Association W. G. Thompson „ 23, 24, 25 

Liverpool Plains P. A. and H. Association (Tamworth) A. C. M‘Leod... ,, 29, 30, 31 

Macleay A., H., and I. Association J. M‘Maugh ... ,, 30, 31, 

and April 1. 

Mudgee Agricultural Society J. M. Cox ... April 14, 15 

Orange A. and P. Association W. Tanner, junr, ,, 30, 31, 

April 1 

Molong A. and P. Association P. F. A. Kinna.. April 5, 6 

Warialda P. and A. Association W. B. Geddes... ,, 6, 7 

Royal Agricultural Society of N.S.W F. Webster ... „ 6-12 

Richmond River A., H., and P. Society (Casino) ... Jas. T. Tandy... ,, 14, 15 

Moree P. and A. Society S. L. Cohen ... „ 27, 28 

Dubbo P. A. and H. H. Munckton ... „ 28, 27 

Hunter River (Maitland) W. C. Quinton „ 27,28,29 

Gunnedah P. and A. Association J. H. King ... May 10, 11 

Hawkesbury District Agricultural Association C. S. Guest ... „ 

Secretaries of Societies are asked to forward dates of forthcoming Shows a« soon 
as decided. 
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Further !S[otes oi] the Milling Qualities of 
different Varieties of Wheat. 


By F. B. GUTHRIE and E. H. GURNEY. 


Tite batch of wheats which forms the subject of the present communication 
was harvested by Mr. VY r . Farrer, of Queanbeyan, early in the present year. 
This makes the fourth consecutive harvest of Mr. Farrer’ s which has been 
thus laid under contribution, and from which the most important and pro- 
mising grain has been selected for examination. Those who wish to compare 
the results of this and previous harvests, and to go fully into the details of 
tho method of examination adopted, are referred to the Agricultural Gazette 
of March, 1895. 

It will be sufficient to say here that the method of milling is in all respects 
tho same as in previous years, and the results are strictly comparable in all 
cases. % 

The present batch of wheats (harvested in December, 189G) had been, 
however, manured with bone-dust, and since this lot is especially rich in 
gluten, the treatment may have been to some extent responsible for the 
gluten increase, though it must be remembered that the year was a remark- 
ably dry and sunny one. 

Of the harvest of December, 1895, only four samples were examined, a 
number insufficient to be worth while publishing separately. Their results 
are therefore attached to those of the present year, and are presented in 
the following table : — 


Table A. — Harvest of December, 1895. 




U 

IP: 

Milled 

Product 

s. 

! ; 

: i 



Variety of 
Grain. 

Appearance of 
Grain. 

Flour. 

. i 
'E 

cS i 

o 1 

Bran. 

Colour. 

Gluten. 

if ' 

5 

L. 

x> : 

Milling Notes. 

1. Bald Odessa. . 

! 

i 

C4 "2 

1 

1 

75*0 

13 5 | 

! 

I 

11*5 

B 4 ; 1105 | 

! ! 

i 

4G0 

Easy to mill. 5 breaks, 5 re- 
duct ions, extra reductions, 
semolina white and soft, flour 
clings to bran, bran not clean, 
pollard clean. 

2. Rousselin 

; Medium size, j 
medium hard- 
ness, mixed red 
and white 
berries. 

1 

| 

1 

I 

75 0 

14-5 

1 

| 

87 ! 

105 

D * 13 58 : 

i i 

i j 

i 

45*0 

Easy to mill. 5 breaks, 5 re- 
ductions, 2 extra reductions, 
flour has tendency to cling 
(especially in case of red 
berries), semolina faintly pink, 
and slightly gritty, fair 
amount of flour from breaks, 
bran dean, pollard clean. 

3. Maj orica 
Carusa. 

Plump reddish, 
medium hard- 
ness. | 


77-0 


14-4 

l> j 1333 

44*3 

Easy to mill. 5 breaks. 5 re- 
ductions, 3 extra reductions,, 
semolina slightly pink a ntk 
gritty, bran and pollard clean. . 

Easy to mill. 5 breaks, 5 re- 
ductions, 2 extra reductions* 
flour chugs to bran, fair 
amount of flour from breaks, 
semolina yellowish and gritty, 
bran not dean, pollard clean. 

4. Improved Fife 
x White Essex 

Medium trans- 
lucent, medium 
hardness. 


730 

133 

13*7 

: 

C | 10-os 

1 

1 

1 

j 

50*8 
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Further Notes on the Milling Qualities 


The harvest of this year, December, 1895, was an exceptionally poor one, 
and Mr. Farrer’s experimental plots suffered in common with the rest of 
the Colony, consequently the amount of grain at our disposal was too small 
to allow of the weight per bushel being satisfactorily determined. 

Bald Odessa had been examined the previous year (harvested December, 
1891). The milling notes on this wheat are almost identical, the principal 
difference being an increased gluten-content in the flour of the 1895 harvest, 
though the flour was weaker and of not quite so good a colour as in the 
previous year. The grain was much heavier, owing probably to the 1891* 
sample being attacked by weevil. 

Bousselin and Majorica Carusa are French wheats; their flours are some- 
what similar, being of a bad colour and very weak, though fairly glutenous. 
The most interesting of the wheats examined is the cross-bred, which is an 
excellent milling wheat, as its parentage would lead one to expect. In 
gluten-content and colour of flour it stands midway between its parents. 
In strength it is lower than either; but if the few T wheats of this particular 
harvest which have been examined afford any criterion of the whole, it 
would appear that the 1895 harvest gave a flour deficient in strength. 

Notes to Table B (pp. 7G2 and 7G3). 

In Table B are presented the results of the examination of a number of 
cross-bred wheats and sports, all of which were harvested by Mr. Farrer in 
December, 1896. The plots had all received a dressing of bone-dust before 
sowing. The year was an exceptionally dry and sunny one, both of which 
factors have doubtless influenced the milling quality of the grain, notably in 
the proportion of gluten in the flour, which is, on the whole, higher than in 
previous years. 

The first four of these wheats are so-called “ sports,” as will be seen by 
the notes. The most remarkable of these is that called “ Early Lambrigg,” 
which is a sport from Blount’s Lambrigg, and yields a flour of phenomenal 
strength, with a very high gluten-content, and by no means so bad a colour 
as usually accompanies such a percentage of gluten. It is an easy-milling 
wheat, though not so easy to mill as the original Blount’s Lambrigg. If 
crossed with some wheat possessing the necessary qualities of weight, good 
colour, and yield of flour, the result should be almost the best obtainable 
for this particular district. Curiously, the original Blount’s Lambrigg 
possesses just these characteristics in a marked degree. 

The grain of the other sport of this variety — F (5)— is quite unlike that of 
either the parent variety or of Early Lambrigg. 

If the behaviour of this grain on milling were the only guide we possessed 
as to the identity of a grain, 1 should be inclined to hazard the suggestion 
that Blount’s Lambrigg itself is not properly fixed. The three samples 
previously examined in February, 1895, all behaved differently in the mill, 
and gave results which were by no means similar. 

The Improved Fife sport, 14 A, has none of the strength of flour of the 
parent variety, and is an inferior grain. 

The remaining cross-bred s are of special interest in the evidence they 
afford of the transmission of milling qualities — a point that was examined 
with some care in the first batch ( Agricultural Gazette, March, 1895). 

Nos. 5, 6, 7, and 8 all have Stein wedel blood in them, and in spite of the 
fact that the other parent is in all cases a Fife wheat, the flours obtained 
from the offspring are all exceedingly weak, with adhesive, inelastic glutens. 
Steinwedel itself has not been examined, but Mr. Farrer tells me he has 
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hitherto regarded it as an early strain of Purple Straw. Prom the evidence 
afforded by its progeny, it would, however, appear to be a distinct variety, 
and a much poorer milling wheat than Purple Straw. 

Nos. 9, 10, and 11 are crosses between Hornblende and Indian wheats. 
Of the Indian wheats here crossed, Indian I) is tbe strongest and B 
the weakest by itself; and it will be seen that this order is maintained in 
the progeny. The yellow tinge due to Hornblende is present in all of them. 
Roma, the offspring of King’s Jubilee, is of better colour and nearly equal 
strength, though the gluten-content is lower. These are all characteristics 
which one would expect from the behaviour of the parents. 

In No. 13 the influence of Steinwedel blood in diminishing the strength 
of the flour is again well shown, Steinlee, one of its parents, being itself an 
offspring of Steinwedel. The large bran given by No. 13 is also character- 
istic of another variety (No. 5). This does not appear to be a constant 
characteristic, as King’s Jubilee w r as not remarked as yielding a particu- 
larly large bran, nor do the other Steinwedel varieties. No. 14, of which 
the mother is almost identical with that of No. 13, while its father is 
King’s Jubilee instead of Steinlee (= Steinwedel X King’s Jubilee), evidently 
owes its great superiority over No. 13 to the absence of Steinwedel from its 
pedigree. Both these wheats, which contain Blount’s Lambrigg, are easy- 
milling wheats. 

The next three contain Sicilian Square-headed Bed, and the influence of 
this variety is evident in the high gluten-content, and also in the rather yellow 
colour of their flours. These are all good milling wheats, being easy to mill, 
yielding plenty of flour of high strength and gluten-content ; their only 
objection from the point of view of our millers being the somewhat yellow 
colour of the flour. 

The last, No. 18, which contains (Mr. Farrer says) ft R ye blood, is not a 
hopeful cross. It is the weakest of all hitherto examined, and with very bad 
colour, the gluten being remarkably high. It cannot, however, be regarded 
as a wheat, but is a rye-wheat ; and its flour may be valued by those w ho 
like ryo-bread. 


Notes to Table C (pp. 764 and 765). 

Table C includes the remainder of the wheats selected for examination 
from the last (December, 1896) harvest. It embraces a number of Indian 
wheats. 

Common Bladette and French Early White are French wheats. Like the 
French grain previously examined (February, 1896), the flours from these 
wheats are deficient in strength and of a bad colour from the Australian 
standpoint. They are only fair to mill. Common Bladette is considered to 
be one of the four best milling wheats of France. 

Nonpareil is a favourite South Australian wheat, and I have been fortunate 
enough to be able to compare this grain with that of the same variety grown 
in the same season (last) in South Australia. This point will be discussed 
on another page. 

White Lammas was also examined in 1895. This year’s harvest has pro- 
duced a higher gluten-content, which is true of all wheats, the strength 
remaining much the same. A larger percentage of flour was obtained on this 
occasion, which may be the reason of the slightly inferior colour, as well as 
of the strength not being greater. 

The new Indian wheats examined present the characteristics we have 
come to associate with these grains, namely, a high weight per bushel, high 
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strength and gluten-content in the flour, with a more or less pronounced 
yellow tinge. In the mill they run from fair to rather difficult to mill, giving 
a fair but not usually a high percentage of flour. Bran generally not very 
clean. Semolina yellowish and gritty. 

Yilmorin’s Indian appears to be a variety with a highly glutenous grain, 
weight per bushel, colour, and strength of flour being sacrificed. This 
wheat, however, may not have had justice done it, as it was soaked too long 
in the water before milling. (See milling notes on this wheat.) Yilmorin’s 
Indian is an interesting variety, because, although it came originally from 
India, it has lost, from having been grown in Trance since 1839, almost all 
the characteristic qualities of Indian wheats. Instead of being early, as all 
the varieties appear to be when they come from India, it is quite late ; and 
is unlike the generality of Indian wheats in having very dark and glaucous 
foliage. 

Indian-grown Wheats. 

The four wheats in Table I), p. 7(>(>, were grown in India, Nos. 35 and 36 
being sent to Mr. Farrer from Cawnpore, and 34 and 37 from Nagpore. The 
names and descriptions are as we received them. It will be noticed that 
No. 35 is called a white, soft wheat, although the grain is one of the hardest 
w r e have yet examined, and the milling that of a hard wheat. This is only 
explicable by Mr. Farrer’s suggestion that the term soft is used in India to 
denote bread wheats generally, a hard wheat signifying a macaroni wheat. 
Like the locally-grown Indian wheats, these are very heavy grains, fair to 
mill, giving a fair quantity of flour of great strength, the weakest, Pitsi 
Ekdan, being w’cevilly. The colour of the flour from the Indian-grown 
wheats is somewhat better on the whole, but they differ strikingly from the 
locally-growm Indian wheats in their quite remarkably low gluten-contents, 
and in the peculiar nature of their gluten. 

From previous experiments made with the object of ascertaining the 
cause of the high strength of certain flours, one of us found that strength 
of flour was always associated w ith preponderance of gluteuin in the gluten, 
the gluten of strong flours being more or less coherent and non-adhesive, the 
weak flours being rich in gliadin and yielding a sticky gluten. 

Arguing from analogy, the gluten in these flours should be almost wholly 
composed of glutemn, their incoherent nature being presumably due to the 
almost total absence of the sticky, binding gliadin. 

Wo hope shortly to be able to examine this point. The exact antithesis to 
it is afforded by the cross-bred rye-wheat (Willets x Alabama Rye) x Leak’s 
R.R. (No. 18 in the summary, Table B), with a gluten -content of over 16 and 
a very low strength, the gluten being of an exceedingly sticky nature. 


South Australian Wheats. 

Table E, p. 767, gives the results of the examination of a few wheats grown 
in 8outh Australia, and forwarded by Mr. M. Kahlbaum, head miller of the 
Adelaide Milling Company. 

The first three wheats are extensively grown in South Australia, Nonpareil 
being one of the favourites. They are all three very easy milling wneats, 
with soft semolinas. Weight per bushel not very high, colour of flour good, 
though the South Australian millers tolerate a yellower tinge in their flour 
than is fashionable in New South Wales. Gluten -content high. The 
strength of these flours is lower, however, on the whole than ours. Mr. 
Kahlbaum tells me that this is characteristic of last season’s harvest in South 
Australia. 
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These wheats w T ere all harvested late in 1896. 

No. 38, supposed Allora, resembles Allora Spring in appearance and in the 
way it mills, the differences being no more than might be expected from 
different climate and season, the Allora wheat previously examined being 
one of Mr. Farrer’s harvest of December, 1893. 

Nonpareil. — An examination of this same grain, harvested at Queanbeyan 
this season, was also made, and will be found in Table C (No. 22). 
It will be of interest to compare the results. They differ somewhat in 
appearance, the Queanbeyan product being the better-looking grain, larger 
and whiter. It is also a heavier wheat, otherwise the differences are slight. 
Their behaviour in the mill is very similar — the South Australian product 
milling rather the more easily of the two, and its bran being more readily 
cleaned ; indeed, the bran of this wheat was perhaps unnecessarily cleaned. 
The flour, it will be seen, is very similar in both cases, there being about 1 per 
cent, more gluten in the South Australian flour. This is deservedly a 
favourite in South Australia, the points in which it is susceptible of 
improvement being weight of grain and strength of flour. Perhaps judicious 
cross-breeding or selection might result in still further improving this grain 
in these points. 

Ward’s Prolific, locally grown, harvested December, 1S9I, has also been 
examined. ( Agricultural Gazette , February, 1890.) The grain in this case 
is very similar in appearance and size, and the milling very similar. 

The flour from the sample. Ward’s Prolific, harvested at Queanbeyan, 
December, 1891, gives the following numbers. ( Agricultural Gazette , 
February, 1890.) 

Colour C 1 

Gluten ... ... ... ... 4.. 9 09 

Strength... ... ... ... ... 40*8 

A result in every respect inferior to the South Australian grain. Against 
this must be set the fact, already pointed out, that the season of 1894 was 
not a good one in Queanbeyan, gluten and strength being both very low. 

The four wheats in Table F, p. 70S, may be inserted for comparison’s sake. 
They were grown in different parts of the Colony. 

Elount’s Lambrigg, it was stated, did not make good bread. It is difficult 
to understand why this should be the case, as it is an excellent flour. It is, 
of course, afar stronger flour than local bakers are accustomed to, and the 
baking process would have to he slightly modified. It gave an excellent 
loaf when baked on the small scale in the laboratorv. 
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hardness. 
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medium hardness. 
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lucent, and 
medium hardness. 
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medium hardness. 
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Variety of Grain. 

Yanessa=(Homblende 
x Indian A). 

Rajah = (Hornblende 
x Indian B). 

Hornblende x Indian 
D. 

Roma == (King's Jubi- 
lee x Indian G). 

(Improved Fife x 

Blount’s Lambrigg) 
x Steinlee. 

(Blount’s Lambrigg x 
Hornblende) x 

King’s Jubilee. 

F (4) x (Improved 
Fife x Etawah). 

F (4) x Vanessa 

((Sicilian square- 

1 headed Red x Horn- 
blende) x Improved 
Fife} x (Vanessa x 
Indian B). 

(Willet’s x Alabama 
Rye) x Leak’s R.R. 


f Steinlee is (Stein wedel x King’s Jubilee). 
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South Australian Wheati harvested December, 18 
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Fruit-drying. 


W. J. ALLEN, 

Fruit Expert. 

Tete subject of fruit-drying is a most important one to all orchardists, as 
hitherto the grower has been content to market his fruit in the fresh state, 
and has had to take what prices he could get, which were often very low, 
and in many instances scarcely paid the freight and marketing. In a colony 
like this, with every advantage of climate, there is no necessity for the 
grower to plod along in the old lines laid down by his father and his grand- 
father before him, content with whatever he can get for his fruit, and satis- 
fied that so long as it is a peach, or a pear, or an apple, or an apricot, as the 
case may be, that one variety is as good as another. Let him ascertain 
which are the best varieties for their respective purposes. These are good 
for dessert — well, plant as many as he thinks lie can dispose of in that way ; 
those are good for export — well, plant a certain number for that purpose ; 
and for the rest of his trees plant such fruits as can be dried. 

It is significant of the little attention which the subject of fruit-drying 
lias received in this Colony that we are dependent almost entirely upon other 
colonies and countries for our dried fruits. This ought not to be where there 
are so many thousands of acres admirably adapted for raising fruits suitable 
for drying, as well as the climate necessary to produce the best dried fruits. 
In fact, in many of the interior districts the climate is so W'ell adapted for 
fruit-drying, owing to the absence of fogs and moisture in the air, that the 
drying process could go on day and night. This lessens the chance of the 
moths depositing their eggs in the fruit, as it is not exposed for so long a 
time, and has also this advantage — that the fruit drying quickly, the trays 
can be emptied sooner than they could be in moistcr or cooler climates, and 
this enables the grower to handle a large crop with fewer trays — a great 
consideration to all orchardists. Great care must be taken in the selection 
of trees, keeping in view the necessity of choosing such as produce the best 
drying fruits — that is, for colour and size, and such as will lose the least 
weight in drying. One of the objects (in fact, the main object) being to 
produce a dried fruit of good size and bright clear colour, which, when 
graded and properly packed, will present a most attractive appearance. 

The previous remarks apply mostly to sun-drying, but in districts where 
this is not practicable good results may be obtained by drying in the evapo- 
rator, and where this process is used it has the advantage that, with careful 
handling after the fruit is dried, there is very little risk of the fruit becoming 
infested with moths. 

Apricot-drying. 

As previously suggested, the planter should choose and grow only those 
kinds which make a good, bright, clear-coloured fruit, and one which does 
not dry away too much during the process. To begin with, the tree must 
receive, from the time of its planting, the necessary care and attention to 
enable it to produce a good crop of the very best fruit, both for quality and 
size. This necessitates systematic and judicious pruning and thinning. If 
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it is seen that a tree has set too much fruit, or more than it can possibly 
develop properly, pick off or thin evenly over the whole tree, leaving only 
such quantity as the tree will properly develop.* 

If irrigation is carried on, and the climate is very dry, do not be afraid to 
irrigate the trees at the time of ripening if they appear to require it, as a 
little neglect at this particular time may make 4 great difference in the 
quality of the dried fruit. In a cool, moist climate I would recommend the 
orchardist to pay particular attention to his cultivation. To make the 
best dried fruit, allow the apricots to hang on the tree until they are 
perfectly ripe, but not over-ripe, or so that they cannot be cut in 
halves with a sharp knife and still retain their shape. When the fruit 
is fairly soft, pick it carefully into cases ; this will necessitate going over 
the trees five or six times in all probability. As soon as possible bare 
the cases carted to the cutting-shed, where the fruit should be carefully and 
evenly cut in halves (not pulled apart) and the pits removed. Place evenly 
on the trays with the cut side up, and as soon as possible remove each tray 
to the fumigator, where it may remain, with the door closed, until the 
fumigator is sufficiently full to start the sulphur burning. This is of the 
utmost importance, as when once the fruit has been cut it must not be 
exposed to either sun or wind. When everything is ready place sufficient 
sulphur or brimstone to fill the room with the fumes for about three hours, 
(from 1 lb. to 2-£ lb. according to size of room) ; but if possible allow the 
fruit to remain in the sulphur-room from eight to ten or twelve hours, 
or until the cupf is full of juice. It can then be taken out and placed 
either in the sun or in the evaporator (as the case may be) immediately. If 
in the evaporator, do not place the fruit in the hottest part to begin with, 
but gradually work from the cooler to the hotter part, (say) starting at that 
part which is 140 degrees, and finishing off at 100 degrees or 170 degrees. 
In this way the fruit will dry in from fourteen to eighteen hours, but the 
greatest care must be taken not to allow it to burn, and some practice will 
be required to tell when it is just dry enough. 

If the fruit is to be dried in the sun use wooden trays, 2 ft. x 3 ft., which 
are made for the purpose, with a 2-mch cleat at both ends. These are easily 
handled, and can be used in connection with all fruits. In cutting the fruit 
and placing it on the trays, place it on the top part or so that the cleats at 
the ends will be resting on the ground, thus allowing a current of air to pass 
underneath and assist in the drying process. If the weather is hot, which it 
usually is about Christmas-time, it will take from two and a half to three 
and a half days to dry the fruit, which will require to be sorted over, so that 
any which is not quite dry may be put on other trays and allowed to 
stand for another half day or so. The dried fruit should be taken from 
the trays and put into clean calico bags immediately and securely tied, 
so that the moths may not reach it. When sorting over in the above 
manner, any fruit which is small or of bad appearance should not be mixed 
up with the good, but sorted out and marked as inferior; while the good 
also can be marked accordingly. When the fruit is dried and bagged it 
should be at once stored in a cool, dry place ; if exposed to heat it will 
become hard, lose in weight, and deteriorate in quality. 

* I would advise that -this thinning should be done at two different times, the first 
thinning to bo done about three weeks after the fruit is well set, and a final thinning 
when the stone is well formed, as in stoning very often the tree thins itself, a good many 
of the fruits dropping at this period. 

t That is the depression where the pit was removed from. 
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Should, by any mischance, the moths have got into the fruit and deposited, 
their eggs therein, an effectual means of cleaning or ridding such infested 
fruit is to dip it into boiling hot ivater for a few seconds, and then spread 
on trays and allow to dry by exposure to the sun’s rays for a few hours. 

Peach-drying. 

The process of drying peaches is very similar to that followed with 
apricots, but there are so many hundreds of poor varieties grown that it is 
very difficult to tind peaches that make a first-class or commercial dried 
fruit. A freestone is really the only variety to grow for drying purposes, 
and one with a firm, yellow flesh, not too juicy and above medium size. A 
peach of this description will make the very best commercial article, and one 
which when properly dried and packed would bring the highest price. A 
clingstone peach will dry, but will not sell so readily, and brings a much 
lower price. It is true it will not dry away so much, but with the market 
as it is, with keen competition from America, it will not pay the grower to 
place an inferior article on the market, for three reasons, viz. : — (1; Inferior 
fruits placed upon the market tend to lower the prices of good fruits ; 
(2) they sell at such low prices that it barely pays the grower for his work in 
picking, curing, packing, and marketing ; (3) they are usually the last fruits 
on the market to be sold, and very few' wholesale dealers care to handle such 
fruit, and, in consequence, will accept almost any offer to get rid of it. 

I have in previous articles named certain good varieties which are 
especially worthy of notice. 

Although in California peeled peaches have always brought a much higher 
price than the unpeeled, they have not, in Victoria, sold for sufficiently more to 
pay the grower for the extra trouble of peeling, and in consequence nearly 
all dried peaches found on the market are unpeeled. With some varieties 
it is found that the skin will slip off quite easily with a slight pressure of 
the thumb and finger immediately after the fruit has been fumigated, while 
other varieties require the use of a peach-peeling machine. 

For drying, the peaches should be cut evenly in halves, placing them on 
the trays with the cut side up, in every way similar to the apricot, except 
that at the most, they only require two hours' fumigating; but if desired 
they may remain for a longer time in the sulphur-room, by opening the 
doors and allowing the air to circulate freely through the trays, after which 
they are placed in the evaporator or in the sun, as the case may be, and 
exposed to the same temperature as the apricot. They should be removed 
from the tray while quite pliable and not allowed to over-dry, then tied in 
calico bags and stored in a cool, dry place until ready to pack. If peaches 
are very uneven in size it is best to keep the different sizes together on the 
trays, as they dry more evenly than if the large and small fruits are mixed 
on the same tray. 

Nectarines. 

This fruit is handled in a similar manner to the peach, requiring the same 
treatment. I have seen them peeled, but as they dry away considerably the 
practice is to dry without peeling. 

Prune Culture and Drying. 

In the prune-growing districts of California and Oregon the following 
varieties of plums have as yet been most extensively grown for converting 
into prunes by the process of drying, have been found to bear fairly well, 
and proven profitable, viz. : — Prune d'Agen, or French prune, which is of 
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medium size, with greenish -yellow flesh, full of sugar, rich, but clings 
slightly to the stone. Tree hardy and vei^ productive. 

Italian Prune. — This variety makes a good-sized prune, larger than the 
Prune d’Agen, hut the tree is not quite so free a bearer. The dried fruit is 
of excellent quality, and is bluish-black in colour when dried, and freestone. 

Silver Prune is a rich fruit, of good quality, but is inclined to be a shy 
bearer. It dries a light colour, and is one of the largest grown. 

I have named the above three varieties, as in California they have produced 
the best crops of good, commercial fruit ; there are, however, several other 
varieties which have done nearly as well, these being German Prune, Eeine 
Claude de Bavay, Bulgarian and Giant. 

Drying. 

The fruit should not be picked until it is thoroughly ripe; then dip it in a 
solution consisting of 1 lb. of concentrated lye to 10 gallons of water, to be 
brought to the boil, and the fruit immersed from five to ten seconds, according 
to the toughness of the skin, or just long enough to Rlightly crack the skins. 
The fruit, which should be placed in wire or perforated metal baskets, should 
be dipped in the solution when it is just off the boil, and immediately after 
immersed in fresh, cold water, so as to rinse it. It should then be spread on 
trays, and in the case of Silver or light-coloured prunes, should be put into 
the fumigator just long enough to set the colour well. After this the prunes 
are placed in the sun or evaporator (as the case may be). In the latter event 
the temperature should be about 130 degrees to start, and increased to 170 
degrees or 180 degrees, this usually covering from one to two days, according 
to the size of the fruit. The fruit, when done, should be pliable ; and when 
removed from the evaporator should be allowed to lie in sweat-boxes for a 
fortnight, so as to even up ; then graded and neatly packed in boxes lined 
with white paper. 

There is a machino which is used to prick the skins in place of dipping, 
which some people claim does equally good work, if not better. 

The length of time required for drying the different varieties in the 
evaporator varies according to size. The smallest are sometimes dried in less 
than a day, while the largest take two days. 

The fruit should be properly graded before being packed, and classed as 
follows : — 20 to 30’s, 30 to 40's, 40 to 50’s, &c., up to 120. 

Pigs. 

The fig is only fit for drying when it is dead ripe, as if dried when only 
partially ripe the fruit will be found worthless, and possessing none of the 
rich flavour which characterises the well-developed and ripe fruit. The 
varieties which have been found to bear fairly well, and male a very good 
dried fruit, are the White Adriatic and White Genoa, the former, I consider, 
being the better of the two. 

The Smyrna fig, as grown in Smyrna, makes the best dried article ; but. as 
yet, they have not been successfully grown here, as in no instance have I 
seen the fruit mature. 

When the figs are picked they are placed on trays, with the bloom end down, 
and exposed to the sun for two or three days, when they should be turned. 
If picked when properly ripe, it should not take longer than five days of our 
ordinary summer weather to dry the fruit ; but they must not be allowed to 
get at all hard, being taken up while quite pliable. After the figs are dried 
it is well to place them in a tight box, with a weight on the top, to press 
them firmly together. By this means they will even up, all being brought 
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to a uniform degree of dryness. In a week’s time they are ready for 
packing ; but before packing the fruit should be dipped into a weak brine, 
which not only assists crystallisation, but also adds to its appearance. In 
packing, the figs should be well worked out between the thumb and finger, 
and packed in boxes or drums holding from 1 lb. to 28 lb. I have improved 
the appearance of figs by the use of a little sulphur; but as I have seen so 
many dried figs practically ruined by over-sulphuring, I would not recom- 
mend its general use. 

Apples. 

With the exception of some of the very juicy apples, nearly all of these 
will make a marketable fruit, although the most suitable are the larger 
cooking varieties, with firm white flesh. It is necessary to have a good 
machine, which will peel, core and slice at the same time. The fruit is then 
placed on trays (wooden ones being largely used for this purpose in America, 
as it is claimed by many that the galvanised wire slightly damages the fruit 
during the process of sulphuring and drying ; however, as yet this is a dis- 
puted question), and subjected to sulphur fumes just long enough to set the 
fruit a nice light colour. Great care must be exercised in the sulphuring, 
as if the fruit is left too long it becomes strongly flavoured with the sulphur, 
and consequently of very little value. Also, it must not be allowed to stand 
any length of time before being placed in the sulphur-room, as it discolours 
rapidly. After being bleached the fruit is placed in the evaporator, and 
allowed to remain there until perfectly dry — that is, from six to eight hours 
exposed to a temperature ranging from 1 40 degrees to 1(>0 degrees. Care 
must be taken not to allow the fruit to burn or bake, as it would in either 
case harden as soon as exposed to the air. It is then put into sweat-boxes, 
and allowed to stand for a few days, so as to even up the whole. Care must 
now be taken to keep the dried fruit away from the moths, otherwise they 
will get in and deposit their eggs, and the fruit will be spoilt. If the fruit 
is to be kept for some time before packing it is always best to keep it in 
calico bags, securely tied. 

Pears. 

This fruit can be treated in every way similarly to the apple. 

Raisin Grapes. 

It will be found that the best raisin grapes are grown on the lighter and 
richer soils, and I have never yet in the colonies seen a first-class raisin 
made from grapes grown on a stiff soil. 

To make a good table raisin, the grape must be grown to perfection — that 
is, the grape when ripe should be large, thin-skinned, fleshy, and containing 
plenty of sugar, and the bunches must be well filled, the larger the cluster 
the better the appearance of the fruit will be. 

For making either pudding or table raisins, be sure that the fruit is per- 
fectly ripe before picking, as for the latter purpose an under-ripe grape, 
when exposed to the sun, will turn red (in most cases), and will also take 
longer to dry than a ripe one, and when dried will be a sour and inferior 
raisin. My experience with regard to picking is that, in nine cases out of 
ten, the inexperienced fruit-grower imagines that as soon as his fruit is sweet 
enough to eat, the grapes are ready to pick for raisin-making, and, contrary 
to all advice, will start picking, only to find out at the end of the first week 
that the grapes are not turning a good colour. He then decides to stop 
picking (if, indeed, it is not too late, and the grapes all picked) for a fort- 
night, so as to allow his fruit to become thoroughly ripe. 

B 
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The only grapes which have so far produced a good commercial raisin in 
Australia are the Gordo Blanco and the Muscat of Alexandria. I have had 
samples of raisins sent to me made from other kinds of grapes, which did not 
present a bad appearance ; but if the grower placed these on the market to 
compete with the raisins made from the Gordo and Muscat, he would find 
that they would not sell so long as the latter were obtainable. 

The process of curing the table raisin is as follows : — Pick the very best 
clusters — that is, only such as are well filled with large fine grapes — cut out 
all damaged or hard grapes, and lay the bunches carefully on the trays, 
which are then placed in the sun. By the end of one week one side should 
be fairly well dried, and the bunches should now be turned. This turning 
is accomplished by placing an empty tray on the top of the full one, two 
men can then take hold of the sides and invert the two, thus exposing to the 
sun the side of the fruit which had been lying next to the tray. After this 
turning it usually requires another week to finish the drying process, if the 
weather is favourable — that is, dry, warm days and nights. It usually takes 
from two to three weeks, under favourable circumstances, to cure good layer 
raisins ; hut if the weather is damp or threatening, it is better to stack up 
the trays at night, covering the stacks up with empty trays. If a table 
raisin gets wet during the curing process, it darkens the stem, and spoils the 
bloom, and thus low r ers the grade and value of the fruit. I do not consider 
that it will ever pay to cure table raisins in the evaporator, as they require 
to be dried slowly, and when exposed to a temperature, while drying out of 
doors, of more than 06 degrees, they will burn, and thus spoil the sample. I 
do not consider they could stand more than 110 degrees in the evaporator, 
and I doubt if the green fruit could stand even this temperature without it 
having a damaging effect. Therefore 1 would not recommend growing 
grapes for raisins in a climate where the evaporator would have to be 
resorted to. 

Pudding 11 a i sins or Lexias. 

Grapes intended for this purpose should also be picked when fully ripe; 
all partially ripe and dried fruit should be removed, and the grapes then 
immersed for about three seconds in a Ive made in the proportion of 1 lb. of 
caustic soda to 8 gallons of water, and this must be kept just under the boil, 
as the dip will lose its effect if the lye is only fairly hot, and the fruit, instead 
of turning out a nice golden colour, w p ould be brown. This, however, is not 
always the cause of the raisins being brown in colour, as it is impossible to 
make a good, bright Lexia, or good quality of raisin of any sort, from grapes 
grown on some of the heavier or stiffer soils. After the dipping process, it 
usually takes from five to eight days for the fruit to dry — this depending on the 
weather. About the fourth day after dipping, the grapes should bo turned, 
but do not allow the fruit to become too dry before taking it in, a nice 
pliable fruit being always the best. If there is any uncertainty as to whether 
the fruit is sufficiently dry or not, it can be tested by squeezing a few of the 
raisins between the thumb and finger, and if no moisture exudes, then the 
fruit is quite dry enough. The Lexias should be stemmed and graded as 
soon as possible after they are dry enough to remove from the tray to the 
sweat-box, as if allowed to stand any length of time the stem becomes 
toughened and hard to separate from the raisin. 

Curing Sultanas. 

My advice to those growers of sultanas who have never yet dried any is to 
this effect : When you think the fruit is ripe enough to pick, leave it for at 
least another fortnight, as when they are quite sweet and fit to eat they are 
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not by any means fit to dry. When they are a clear amber colour and per- 
fectly sweet, without a trace of acidity in any of the berries, they should be 
about ready to pick. The last fortnight, before the fruit has attained this 
stage, adds considerable sugar, which means increased weight and a better 
quality of dried fruit — consequently it is best to pick when it is dead ripe, 
and dip as soon after as possible in a lye made in the proportion of 1 lb. of 
caustic soda to 8 gallons of water. The fruit must be dipped while the lye 
is just under the boil, but must not be immersed for longer than two seconds, 
after which the grapes are spread thinly on the ordinary drying-trays and 
exposed to the sun for a day or two. If the weather is very hot, the trays 
may be stacked up and allowed to remain thus until the sultanas are dry. 
iNever expose sultanas to too great a heat, or the colour will not be good, 
and it is essential, if the grower desires to get the best prices for his fruit, 
to make a good, light-coloured article. 

Zante Currant Curing. 

The Zante currant is very easily cured. Allow the fruit to hang until 
thoroughly ripe — that is, until some of the currants begin it) shrivel on the 
hunches, then pick and place on trays, but do not fill these too full, or the 
fruit will roll off. Expose to the sun for four or five days, when they should 
be dry enough to put in bags. Care must be taken with this fruit, as, if 
exposed too long, the moths will infest it, so that I strongly recommend 
bagging it until the fruit is stemmed and properly packed. 

Dipping-Trays. 

These are made of heavy galvanised wire-netting, J -inch mesh, to be nailed 
on a frame 2 feet wide 
by 3 feet long and 4 
inches high, and not less 
than an inch in thick- 
ness, one end of the tray 
to he left open for con- 
venience in sliding the 
fruit from the dipping 
to the drying trays. 

This end, however, must 
be strengthened with a 
piece of J-ineh by 1-iuch 
iron across this end and 
screwed to the side- 
pieces. Two handles to 
be joined to the sides of 
the tray — one at either 
end, and so made that when the tray is being filled the handles will just 
drop dow r n over the end of the tray, and thus not interfere with the filling. 
The accompanying illustration will convey a fair idea of what is meant. 

Fumigating and Sulphuring. 

The fumigator should be built handy to the cutting-sheds and drying- 
ground. It should be large enough for the requirements of the orchard, 
but I would not recommend building a room so small that it would not hold 
at least a hundred trays — that is, unless the grower has only a few trees, 
when almost any fairly air-tight box capable of holding a dozen trays would 
answer the purpose. 
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A good-sized room for an ordinary orchardist is one 9 feet by 10 feet and 
6 ft. 6 in. high on the inside, built of tongued and grooved boards, and put 
together with w'hite lead. Any small cracks can be filled up with putty, 
and if the room should be found to leak, it can be papered inside. Eruit 
sulphured in a large room rarely ever tastes of the sulphur, and this is the 
great advantage of having a good-sized room, even though it takes a little 
more sulphur. A room such as this will hold 300 trays quite easily, and 
requires about 2 lb. of sulphur. 

If the orchardist has only a small quantity of fruit to handle this could 
be sulphured by taking a good-sized packing-case capable of holding 
a dozen trays ; paper it inside, and having stacked the trays one on top of 
another, place the box over the top ot the whole. This should be placed 
partly over a hole in the ground, previously dug for the purpose, and from 
2 ft. 6 in. to 3 feet deep, wherein the sulphur js to be burnt in a small iron 
pot. When the sulphur is lit, cover the hole closely on the outside with a 
piece of iron or board, so that the fumes cannot escape. 

Drying-trays. 

These are made* with either three or four boards. 1 prefer the three 
boards, as there are not so many cracks, which is an advantage in curing 
small fruits such as sultanas, currants, Ac., and they appear to hold together 
better. I am speaking from experience, as 1 havo been accustomed to using 
twenty thousand at a time on which to cure raisins in California, and as 
many in drying apricots. The same class of tray was used in Mildura, 
where we also handled fully as many. 

A good tray is made as follows: — The ends or cleats are made 2] inches 
wide and { inch thick ; the three boards J-inch thick are then nailed securely 
on these cleats by driving four nails in each end — nails to be 2 -inch round 
w r ire nails with fiat heads. Such a tray as this is useful for any fruit drying 
in the sun, and can also be used for storing lemons and oranges by placing 
in sweat-boxes w T ith a layer of fruit on each. 

In drying fruit, these trays, when necessary, can easily he stacked one on 
top of the other, and the stack covered with two empty trays to keep the 
rain off. 

These trays should not cost more than Gd. or 7d. each by the thousand in 
Sydney. 

Drying-ground. 

It w r as thought at one time that a lucerne paddock would make an excellent 
drying-ground, and so it does, but the fruit dries more slowly than it does 
on the dry ground, and it has been found that the moths are much more 
troublesome, so that of late years the lucerne has been abandoned, and any 
clean unbroken ground used instead. This, of course, has its disadvantages, 
as the dust rises eaaily, and great care should be taken to keep the ground 
sprinkled w r herever it has to be w r alked over. By taking this precaution the 
fruit can be kept quite clean, and it dries more quickly than when the trays 
are spread on lucerne. 

In spreading the trays do not leave roadways between them, but place 
them side by side, so that the whole ground is covered, and thus there are 
only the outside trays to watch. This applies to the stone-fruits more par- 
ticularly. In placing raisins out to dry it is necessary to place the trays so 
that the fruit can easily he turned, therefore in this case it is necessary to leave 
a narrow roadway between the rows of trays. 
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The Culture of Tobacco. 


A. M. HOWELL, 
Tobacco Expert. 


In - the beginning of my labours in New South Wales, it is becoming that I 
should avoid the too lavish use of positive assertions on the subject which 
most concerns me — the culture of tobacco. 

What may seem to be conditions exactly similar to those of the famous 
tobacco districts of the Southern States of America may, in practical field 
and barn operations, prove to be very dissimilar when brought to the test in 
this climate. Nevertheless, if good tobacco is a paying crop here, I would 
not hesitate, from observations so far made, to advise continued effort in its 
culture. 

In regions that I have visited considerable areas of the soil seem to be all 
that could he desired for the production of excellent types of “bright” 
tobaccos— those of the lemon and other bright yellow colours. These and 
the types known as bright and dark mahogany are the sorts in greatest 
demand, selling at the highest prices in the markets of the world. 

Before entering into the general subject, let me point specifically to one 
very important feature of tobacco-growing that is now being recognised, and 
it is worth the close study of every grower. I allude to the matter of planting 
too large a crop. Many beginners start out with more of a crop than they 
can give due attention to, and the result is inferior tobacco, low prices, dis- 
couragement, disgust, and a discontinuance of the business. 

It is the small farmer with his few acres who makes money on tobacco, or 
at least the farmer who plants no more than ho can handle expeditiously and 
well, in every stage of culture from planting to marketing. 

The principle that underlies this policy is at once apparent — quality 
rather than quantity. To illustrate clearly and forcibly the importance and 
value of this “point,” I will relate what 1 saw in a Yirginnia tobacco ware- 
house only a few months ago. Many waggon loads of tobacco were driven 
into the warehouse, and the tobacco properly piled on the floor to await the 
auctioneer and buyers, this being the common mode of selling tobacco in 
the Southern States. Most of the piles were common, inferior, and nonde- 
script, and sold at prices ranging from Id. to (hi. per lb. ; but there was one 
noticeable exception. A young farmer, from the same neighbourhood as the 
others, placed on the floor and sold 2,000 lb. of beautiful, bright, whole leaf 
at from 40 to 50 cents., or (say) 2s. per lb., bis waggon-load yielding him 
more than 850 dollars, equivalent to about £170 sterling. Inquiry developed 
the fact that ho had at homo two more loads, most of it of equally good 
quality as that sold, all grown on 5 acres of land. He had given the crop 
his close personal attention from start to finish. Very many fanners, with 
their 20 to 25 acres, got less money for thoir crops than did this progressive 
young farmer from his 5 acres. Two acres, well cultivated and properly 
cured, will bring more money than 10 badly managed. 
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It is a well-settled maxim that tobacco is a crop that will not tolerate 
neglect at any time during the various processes through which it must go. 
It must not suffer any backset if it is to reach reasonably perfect maturity. 
Once set in the open held it must not be permitted to stop growing. 
Delays in its cultivation when it needs the work of the plough, cultivator, or 
hoe, work injury from which it never fully recovers, even with the best of 
subsequent treatment. Worms and other insects must not be permitted 
to eat holes in the leaves, else they are spoiled as wrappers, which, if 
entirely whole, sell at the highest price in all the markets. Literally, every 
plant in the field should be a pet plant, if the best results are aimed at. 
It is easier, and more profitable, to bestow painstaking hand- work in nursing 
carefully each and every plant on 2, 3, 5, or 10 acres than to distribute 
the labour-force of the farm over large fields, where the real cultivation of 
the tobacco — worming, hoeing, straightening- up, topping, suckering, &c ,. — 
is almost sure to be neglected or imperfectly done. In other words, it is 
easier, less expensive, and in every way more satisfactory to raise a pound 
of Is. or 2s. tobacco, that “goes” as soon as shown in the market, than four to 
six times the quantity of 3d. and 2d. stuff that you are ashamed to offer in 
open market, and which the buyer partly confiscates because it is very 
poor tobacco.” 


Suitable Tobacco Soils. 

It is well known to all intelligent tobacco-growers that a light, friable, 
gray, sandy or gravelly soil, with a porous yellow subsoil is the soil for 
bright yellow tobacco — suitable for cigarettes, fancy plug wrappers, granu- 
lated smokers, and various other uses in manufacturing. The soil at the 
Moonbi experiment farm very nearly possesses the above qualificat ions, and 
will produce an excellent tobacco of the above type. 

I would mention, however, that the famous “ gold-leaf " tobacco of North 
Carolina, which sets the mark for all other bright tobaccos, is grown on very 
white, light, and poor soils, containing from 80 to 05 per cent, of sand. The 
yield per acre is small, viz., from 350 to 500 lb., but the product sells always 
at fancy prices, more than compensating for the small yield in pounds 
avoirdupois. 

While Moonbi, and much of the soil near Tam worth, will produce fine 
bright tobacco, there are even better soils for this type in other places in the 
province. I have noticed very fine bright tobacco sod in the city of Sydney, 
about Waverley, and am credibly informed that there are large* areas of such 
soil in various parts of Cumberland county. Doubtless there is much such 
land in various sections of the province. In the vicinity of Bathurst there 
are considerable areas of excellent tobacco lands. 

Dark, very rich, heavy, mucky soils produce coarse, large-ribbed, heavy 
tobacco that cures dark, sometimes almost blacK. We find such soil at 
Nemingha, and cannot recommend it for tobacco, unless that specific type 
of goods is wanted. 

The colour and character of the tobacco will always vary with the colour 
and texture of the soil, barring differences that may result from different 
conditions or degrees of skill in curing. Under like conditions of weather, 
&c., a skilful curer will make a much finer tobacco of the product of a bad 
soil than will the curer who does not understand his business well. Thus it 
may sometimes occur that the soil is charged with what the curer is really 
responsible for. Borne medium soils, rather dark in colour, brown or choco- 
late, but deej) and in fine tilth, may produce a really good article, suitable 
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for plug-fillers or dark smoking tobacco, such as is largely used in this 
Colony. Such tobaccos, however, are not likely to be very profitable to the 
farmer. The tobacco calculated to pay well is the bright yellow type. 

It is a mistake to assume that the soil must be very rich to produce fine 
tobacco. In one particular, the reverse is the case. If the soil is supplied 
very liberally with nitrogenous manure or fertiliser, the tendency is toward 
too rank a growth, coarseness, and large veins, which are objectionable in 
all cases. Potash lime and phosphoric acid are the main ingredients of a 
good tobacco fertiliser, coupled with a good supply of vegetable matter to 
keep the soil open and porous. 

In this article, I am dealing with well-settled principles and practice in 
the culture of tobacco, and indulging in nothing theoretical. If the fore- 
going outline of the essentials in the culture of the u weed ” be doctrinally 
correct, the application of them in the soils already described, which are 
unquestionably well adapted to the growth of fine tobacco, then there is no 
apparent reason why New South Y\ ales should not soon build up a tobacco 
industry that will add largely to her export trade, as well as supply the home 
consumption. Curing and fermenting the product can be done here as well 
as :u )j r \v hero once tlm fanners eateh on ’’ to the few simple arts of handling 
it properly and at the right time. Furthermore, the leaf once properly cured, 
can bo manufactured here as well as in other countries. With the farmer, 
as well as the manufacturer, artificial means for securing the necessary 
humidity, when needed, are easily available in properly-built barns and 
packing houses, by the use of the steam jet or the cauldron of boiling water, 
or by saturating straw upon the floor of the building. There is no need of 
waiting for a rainy season to bring the hanging tobacco to order." 

Diligent and studious effort will soon clear away the blinding obstacles 
that loom lip before the beginner at first. The experience of the farmers of 
New South Wales is only a repetition of that of their preceding English- 
speaking cousins of Virginia and the Carolinas some hundreds of years ago. 
Taking the cue fro?n the wild untutored Indian who cured his tobacco by 
hanging it on bushes and the limbs of trees, the pioneer Americans began im- 
provements by using first sheds, next open log houses, next closely chinked 
barns and so on, until a superior aromatic tobacco was produced, and a most 
profitable industry built up. The present generation of people the world 
over have better opportunities for learning the business, reaping the benefits 
of man’s advanced knowledge of the science and art of producing desirable 
tobacco. 


Requisite Climatic Conditions. 

The tobacco crop requires a moderate, but not excessive amount of moisture 
in the soil. A wet soil produces coarse tobacco that cannot be cured bright. 
80 leafy a plant, from which there is necessarily considerable evaporation 
through the pores of the leaves, calls, of course, for good growing weather,” 
but the saturation of the soil for a lengthened period is more injurious to 
the quality of the leaf than a moderate drought. Saturation excludes air 
from the soil interstices. Air in the soil, supplying oxygen, is necessary to 
uninterrupted and perfect cellular development, which is essential to the 
production of fine leaf. Hence heavy, clayey soils, which are very retentive 
of moisture, are unsuitable for the finer types of tobacco, and should be well 
drained, even for dark, heavy leaf. In regions subject to drought it is 
important to plough deep, as elsewhere suggested, to induce the roots of the 
plant to penetrate downward into the moist er strata of soil. The deep 
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placing and covering of manures or fertilizers also has this effect. The roots 
seek and go to the deeply placed manure, as has been proved by ample 
experiments. 

Prom these facts it is clear that a moderately dry season is preferable to a 
wet one for the production of fine yellow tobacco. The tobacco plant 
produces leaves of the richest flavour under a tropical or sub-tropical sun, as 
in Cuba and Florida, if grown in the proper soils. The lack of sufficient 
rainfall is largely, and in many instances completely overcome by the liberal 
use of vegetable matter, which absorbs and holds moisture in proper degree, 
and by deep preparatory cultivation, which induces deep rooting, aud the 
capillary attraction of water from the lower depths of soil. There can be 
no doubt that intelligent culture in these respects will master the situation 
in tobacco culture in areas of reasonable rainfall. In seasons of excessive 
precipitation ample drainage is the needful tiling, and in the arid regions, in 
good tobacco soils, irrigation will supply the one lacking element of an ideal 
tobacco climate. 

A merely cursory discussion of the leading features of the industry may 
serve as pointers to the uninitiated in time for the present season’s operations. 


The Rearing of Plants. 

The most suitable place for the plant-bed is a rich spot of ground in the 
open woods near the field in which the tobacco is to be grown. A sunny 
slope should be selected, if available, so that the plants will get as much 
sunshine during the day as possible. The bed should not be shaded by trees. 
Plants thrive better in a virgin soil, and such a place is apt to be compara- 
tively free of grass and weed seeds and destructive insects. A plot in the 
cultivated field will answer if these pests have not possession of the soil. In 
either case, pile wood — logs, brush, and combustible matter of any sort — over 
the plot, sufficient in burning to heat the soil well 2 inches deep. See 
that every part of the bed is heated. Let the fire burn down completely, 
supplying more fuel where needed. When the bed has cooled rake clean, 
leaving the ashes, and dig lip the soil thoroughly to a reasonable depth, raking 
and pulverising the bed till in the finest condition. Dig in and thoroughly 
incorporate with the soil a liberal quantity of well-rotted finely pulverized 
stable manure that has gone through fermentation sufficient to kill all grass 
and weed seeds ; or use a good commercial fertiliser, or manure that 
has been composted. Make the bed rich without introducing noxious 
weeds and grass. If there is danger of an invasion of destructive 
insects, or if there is likelihood of frost, the beds should be boarded 
in on all sides and covered at night with cheap cotton cloth tacked to a 
suitable frame. If there is no danger of either of these troubles it is 
better that the bed be left exposed, as the plants will grow hardier, 
stronger and faster exposed to the open air and sun. Have the surface of 
the bed level, that iB, conforming to the contour of the slope, with no 
depressions, so that water will not lie on it when it rains. Do not sow too 
much seed. It is better to prepare more beds and sow the seed thinly than 
to have the plants too thick, in which case they grow *• spindling,” and will 
be weak and sickly. The result of this will be seen in the loss of plants in 
the field, and in slow growth. Grown thinly in the bed, they will be stout 
and stocky, and will grow off at once when transplanted. Sow not exceeding 
a level tablespoonful of seed to the square rod of bed. This will be 
about 60,000 seeds to that area. All will not “ come up ” and make plants, 
but the plants will be quite thick in the bed. After they have grown up 
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sufficiently to be grasped between the thumb and forefinger, thin them out 
where they are too thick. Nearer together than one plant to the square 
inch is unclue crowding. There is nothing more important in growing a 
crop of tobacco than to have stout healthy plants to start with. The farmer 
may think all this work unnecessary, but it will be found very profitable in 
the end. Be sure of a sufficient supply of stout, hardy plants, without having 
to use the small inferior ones. In sowing the seed mix them thoroughly with 3 
or 4 quarts of some white substance that can be seen on the surface of the 
ground, such as clean ashes or slaked lime. This will aid the sower to an 
even or regular distribution of the seed over the bed. Cornmeal is often 
used for the purpose. Do not rake the bed after Rowing, but sweep it very 
lightly with a house broom, and then pack by rolling, by placing a plank 
across the bed and walking on it, moving the plank a little less than its width 
at each tramping. The bed should then be liberally watered with sprinkling 
pot of fine apertures, or the spraying-machine. The bed should be watched 
from day to day and not be permitted to dry out. When the young plants 
appear they should be frequently sprinkled with weak liquid manure or 
water. By no means ever let them suffer for the want of water. It is a 
matter of great importance in tobacco-culture to keep the plants growing 
continuously. 


Preparation of the Soil. 

No intelligent farmer need be told that the soil for tobacco should be 
broken deeply and well pulverised. The rows should be laid off 3 V feet apart. 
Narrower rows will make cultivation with the plough tedious. The first 
furrow, over which the plants are to he set, should be subsoiled without 
bringing the subsoil to the surface. It has been demonstrated that where 
this is done the main or tap-root will strike deeper, and thus render the 
plant more independent of drought. Into this furrow drill whatever 
fertiliser is to he used, and lap on four furrows with a one-horse turn plough. 
Just before transplanting attach a block of wood to tho plough foot and run 
it lightly over the rows to smooth the top of the ridge. Next follows the 
“patting” of places where the plants are to be set. This is done with the 
back of the hoe, the object being to place the “ hills ” at the regular distance 
apart, and to facilitate rapid work in dropping and transplanting. The 
di8trnco between the plants varies according to the size of the variety, from 
2^ to 3 feet. When fertilisers are not to be used in the drill, some farmers 
prefer to lay off the rows with a long, deep-cutting, narrow plough, and plant 
in the shallow furrow thus made, on the common level, as level culture 
conserves moisture better than ridges, owing to decreased exposed surface. 


Transplanting*. 

Transplanting is usually done when the plants in the bed are 4 to 0 inches 
high, with largest leaves 3 inches in diameter. It is not best to transplant 
when plants are very young and tender. They “ take ” better when four or 
five leaves high, and when they have become strong and stocky. The bed 
should be thoroughly watered before the plants are drawn, to soften the 
soil and make them draw easily without bruising or breaking the roots. If 
there is any difficulty in getting them up easily, the use of a trowel will 
facilitate tho work. It should be endeavoured to have the plants as nearly 
of one size as possible when they are set, the purpose being to have an even 
growth and even ripening. The plants, after drawing, should he exposed to 
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the sun as little as passible before planting. They should be placed evenly 
in baskets and kept shaded, and the dropper should not proceed more than 
a few hills ahead of the planter if the sun is shining, thus limiting the 
exposure of the plant to the sun’s rays to a minute or so. The planter starts 
with an extra plant in his hand, which he plants in thefirst hill or “pat,” picking 
up the one the dropper has dropped as he goes to the next hill. In this moment 
of passingfromonehillto another he adjusts the plant in hand ready for insertion 
into the hole he promptly makes with the dibber, a wooden peg of suitable 
length sharpened at one end. There is no better utensil than this for rapid 
and perfect transplanting. It is inserted into the patted place to the proper 
depth, conforming to the length of the root of the plant, which, being ready 
in the planter’s left hand, is inserted as the dibber is withdrawn. The dibber 
is then thrust into the soil several times immediately around tho plant 
pressing the soil to the root, which operation is aided by the fingers or fist 
of the left hand. The plants should be set fully as deep if not slightly 
deeper than they grew in the plant-bed. Be sure that the ends of the roots 
are not doubled upward in the bottom of the hole. If the weather and soil 
be dry, and the plants are to be watered, a depression and a few dibber holes 
should be left close to the root to receive the water, which, as soon as it is 
absorbed by the soil, should be covered under with dry earth draw’ll lip 
around the plant with the hand or a small hoe. This dry earth acts as a 
mulch to prevent the water from evaporating, and also to avoid the formation 
of a hard clod or crust around the root, if the soil be in good condition, 
and at all moist, no further watering will be necessary. Indeed, if there is 
a “ season in the ground ” no watering is necessary in the first instance. 
Where the plants are watered, the water serves to settle the soil to the root 
and make the plants feel at home in their new quarters. Where they are 
not watered, however, it should be made sure that the soil is well pressed to 
the roots. This is best done by the firm pressure of the foot on at least two 
sides of the plant, and near the stem. Bad stands are often the result of 
carelessness in this respect. Many plants die because the roots are not in 
firm contact with the soil. 


Cultivation. 

As soon as the plants show signs of having struck new root, and stand up 
sprightly, the cultivation should begin. The first working should be with 
the hoe immediately around the plant, loosening up the soil well without 
disturbing the root. A marked improvement in the plants will be noticed 
immediately following this working. The cultivation should be kept up with 
promptness during the growing-season wdth plough, cultivator, and hoe. 
The first plowing, when the plants are quite young, may be tolerably deep 
and near the plants, but future cultivation should be shallow’, merely surface 
stirring. No intelligent farmer need be told how to do the work, but the 
suggestion may be emphasised that no crop responds more readily to 
frequent and clean cultivation than tobacco. The plants must be kept 
growing continuously by this means. To neglect the crop in this particular 
is to curtail the yield and to really injure the quality of the product. The 
last working should be the drawing of earth around the stems of the plants 
with the hoe, and straightening up all that do not stand upright. 


Pruning the Plants. 

The most successful tobacco-growers, as a rule, top the plants as soon as 
any considerable number of seed-heads have lengthened up, so that the 
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desired number of leaves to be left can be easily counted from the bottom. 
Priming, that is, taking off the worthless bottom leaves, is done, if at all, 
along with topping. 

In the United States no branch of tobacco-culture excites so much debate 
as the question of how many leaves should be left to the stalk to secure the 
best results. The wide divergence of opinion and practice, between men 
who are regarded as leaders in tobacco-culture, is curious anti amusing. A. 
contends that only the flower-bud should be removed, and everyone of the 
plant’s usual twenty-two leaves should be left to mature. B. tops down to 
ten or twelve leaves, and C. “splits the difference” with from fifteen to 
eighteen. The majority of opinion favours from twelve to fifteen leaves 
according to the fertility of the soil and thrifty or backward condition of the 
crop. 

It can hardly be doubted that the fewer the leaves left to ripen, within 
certain limits, the greater the development and the richer and sweeter the 
tobacco. Against this point is urged that of large ribs and veins in the 
enlarged highly developed leaf, and a heavier coarser tobacco. 

In this matter the farmer must be guided by experience and bis own 
judgment, considering the type of tobacco he intends to produce. If heavy 
plug tobacco, the larger ribs are not so objectionable, as such tobaccos are 
in all cases carefully stemmed in the process of manufacturing. If cigarette 
tobacco is the object, a larger number of leaves may be matured, with a view 
to producing a brighter, thinner, and lighter textured leaf. 

Topping is done by pinching out the top of the stem with the flower-bud, 
.at the desired height, with thumb and forefinger. To quickly arrive at the 
place of severance, fix the eye on the lowest good leaf, ignoring the bottom 
or sand leaves if they have not been primed off. and for every leaf directly 
over such lowest good leaf count three. Thus four leaves directly over each 
other make twelve, or five fifteen, including both the bottom and top leaves 
in the lot. This method obviates the slow process of counting, and greatly 
expedites the work of topping. 

As to priming off the trashy, small, bottom leaves, growers differ in 
opinion and practice. It is contended on the one hand that priming injures 
the plant, and on the other that it beneficially lets in the sun to warm the 
soil around the plant, and increases the supply of sap for the leaves 
above. In the writer's opinion it makes little or no difference whether priming 
is practised or not. These bottom leaves reach maturity, turn yellow, and 
cease to consume plant food early, and they in a considerable measure protect 
the upper leaves from sand during hard showers of rain. The best of them 
may be cured into a cheap grade of smoking tobacco. 

Immediately following topping the suckers or lateral shoots spring forth 
at the axils of the leaves. These must be pinched out promptly while 
young anti tender, as they soon become woody and cannot be removed without 
injury to the plant. Suekering the plants requires to be done at least twice, 
but rarely oftener. 

Combating 1 Insects. 

Destructive insects of every kind that prey upon the leaves of the plants 
are most easily conquered by the use of insecticides applied with the knap- 
sack sprayer. The Veptnorel nozzle is perhaps the best in use, making a 
spray as fine as mist, reaching every part of the plant. What is termed an 
“ undet-sprayer ” should be used. With this the nozzle can be placed on or 
near the ground and the spray thrown upward, thus reaching the under 
BUTface of the leaves where insects are wont to lurk. 
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Tor leaf -eating or masticating insects or larvae use Paris green or London 
purple at the rate of one pound to 200 gallons of water. Spray every part 
of the plant thoroughly as soon as the first worms appear, and again upon 
their reappearance later on, for which a strict watch should be kept up. 
There is no danger in the use of these poisons provided the spraying is 
discontinued a few weeks before the tobacco is harvested. It has been 
demonstrated beyond question that they are dissipated by rain, dew, and 
atmospheric action within a short time after being applied. The old slow 
and tedious and imperfect method of picking off and destroying worms by 
hand will not be continued by anyone who has once tried the spraying 
machine. 

Por all sap-sucking pests, such as the aphis and other small insects, use the 
kerosene emulsion, directions for the preparation of which have often been 
published, and which can be had upon application to the Department of 
Agriculture. This mixture kills by contact only, as it is not eaten by the 
insects in sucking the sap ; while in the case of masticating worms, &c., they 
consume the green or purple with their food, and the minutest quantity 
destroys them. 


Curing-barns. 

The curing-house, if not already provided, must be gotten ready while the 
crop is grow ing. Omitting for the present a description of the old-fashioned, 
closely-built and chinked log barn of Virginia and the Carolinas, 1 venture 
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to say that the best curing-barn for the climate of New South Wales is one 
built as compactly as possible of brick, concrete, or mud, in which the coolest 
temperature available can be maintained. This is not that a cool temperaturo 
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is desired for curing tobacco, but because in such a barn something like 
evenness of temperature can be secured, and the fire-heat afforded through 
flues controlled independently of the temperature of the outside atmosphere. 
To properly cure bright tobacco the temperature inside the barn must be 
under the control of the curer. This cannot be accomplished under corru- 
gated iron or in any structure other than one that is normally cool and not 
subject to the influence and changes of the outside weather. The ideal 
building meeting this requirement, to the writer’s view, would be built of 
stone, mud, or concrete, on the shady side of a steep hill-slope. A suitable 
barn may bo tightly built of stout lumber in a similar situation, and cellared 
into the hillside half or all its length, if necessary, to get a cool and 
steady temperature. With this secured, any desired degree of heat can be 
applied. 

Any kind of barn in any situation must be provided with ample ventilators 
in the top and sides, so fixed as to be quickly available when conditions call 
for their use. 

Flue-curing is now the most approved method of curing fine tobaccos of 
every type, but more especially the lemon yellow. Two small furnaces of 
brick or stone are built through the wall of the barn, one on each side of the 
entraucc door. The usual size of these is 18 inches w ide and deep, and about 
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(> feet long. They should project 15 inches outside the wall. The fires are 
fed with good dry wood from the outside. Large stoves may be used 
instead, but they are more costly. From the furnaces or stoves 10 or 12 in. 
sheet-iron pipes, provided with dampers, are run with a gradual rise to 
within 2 or 3 feet of the rear wall, w hence they are elbowed into a larger 
return-pipe in the centre of the room, or each may return separately, 
through exits about 3 feet above the floor near the door. The outfit is 
not expensive and may be fitted up in good order by any ordinary mechanic, 
or by the fanner himself. 
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What is known as the leaf -cure process is without doubt the better method 
of curing tobacco, as contradistinguished from that of cutting and curing 
the whole stalk at one time. The leaves are gathered from the stalks in the 
field as they ripen, and ripe leaves only are permitted to enter the barn. 
The advantages of the system are easy to see. At no time are all the leaves 
on a plant in like condition of development and ripeness. Curing the whole 
stalk at one time means four or five types and colours with much green, 
bitter tobacco, whereas by the leaf-cure process almost perfect uniformity in 
colour and quality is attained. The ripe leaves are strung on wire points on 
what is known as the wire-stick, and are cured in about four days. Usually 
by the fifth or sixth day the barn may be emptied to make room for succes- 
sive curings, as the leaves on the plants ripen. The improved modern barn, 
measuring 10 feet wide, 20 feet long, and 20 feet high inside the curing-room, 
will hold 728 wired sticks of fourteen points each, aggregating 10,102 points. 
These points project 6 inches out on each side of the stick. If each point is 
made to carry eight leaves, J of an inch apart, the barn will contain 81,530 
leaves at each curing. An acre of 5,000 plants of fifteen leaves each pro- 
duces 75,000 leaves. It is seen, therefore, that the equivalent of (say) an 
acre of tobacco may be cured at one time, or (say) every week, which amounts 
to curing the product of S acres in (say) eight weeks. 

But this is proceeding too slowly, and is excusable only under very unfa- 
vourable conditions — continued wet weather and very sappy plants. With 
clear dry weather the barn may be emptied and refilled every five days. 
Again, under such favourable conditions, ten or twelve leaves may bo cured 
upon each wire-point, which increases the capacity of the barn to 102,000 or 
122,000 leaves, or the equivalent of 1 ? { to more than li acre per curing. 
At this maximum rate of speed, eleven curings, or the product of 15 acres, 
may be accomplished in eight weeks. This result is entirely feasible, unless 
the crop is a late one and the approach of frost compels a resort to the 
stalk-cure process to save and make the best that can be made of what is 
yet in the field. 

Such a rapid pace contemplates uninterrupted progress throughout, with 
an abundance of help and no delays from any cause. A safer calculation 
with beginners would be 10 acres of tobacco for a barn of the above 
dimensions. 

The shift to the stalk-cure method, however, as above mentioned, may bo 
always kept in view' as a dernier ressort for saving and curing the last or 
top part of the crop into valuable tobacco, the earlier leaf curings having taken 
care of the main and superior leaves. 

The wire stick is a cheap affair, readily made by any sensible farm hand. 
They may be made any desired length of 1 or lj-inch lumber, having regard 
to the distance apart of the tier poles upon which they are to rest — 4 or 5 
feet, as the bam is divided into sections. Bit-holes are bored through the 
wood 6 inches apart, and through these the pointed wires, 9 inches long, are 
inserted, doubled over, and hammered down securely. Stout galvanised wire 
is used. 

The curing by this process begins early — as soon as the first bottom leaves 
ripen — and is kept up continuously till the whole crop is cured. When the 
work of cutting and housing first begins with the stalk-cure system, the leaf- 
curer may have half his crop cured and bulked down, and almost ready for 
market, with no stripping and very little grading to do, the latter having 
been practically done in the harvesting and hanging. 

This bam is built in two apartments — a brick or stone basement beneath — 
in the side of a hill-slope, containing the furnaces or stoves and beating-flue*. 
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and the curing-room above 20 x 1(5 x 20 feet. Between the two there is a 
loosely laid floor, through the H -inch crevices of which the heat rises from below 
and passes upward through the tobacco and out through the roof. A clear 
understanding of the plan of the barn will be had by a careful study of the 
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accompanying diagrams. It will be seen that the sticks of tobacco are placed 
on racks, fifty-two in number, there being thirteen directly over each other 
in each of the four 5-foot sections of the barn. These racks are filled on the 
floor and drawn up to their proper position by rope and pulley, and] safely 
pinned in the stanchion-frames. 

The Modified Modern Barn . 

This plan of barn may be modified to suit the notions and convenience of 
the tobacco-grower. Many planters in the States have only one room, 
doing away with the intervening floor, and providing cross-beams or joists 
li or 2 feet above each other, on which the sticks of tobacco are placed* 
stalk-cure fashion, 15 inches apart. This modification of course places the 
tobacco and flues in the same room, and necessarily decreases the space for 
hanging tobacco, as the lowest tier should not hang nearer than 6 feet above 
the flues. In such case it is advisable to make the bam larger, say, 20 x 25 
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or 25 x 30 feet. The cost of the barn is a question of arithmetic, and is best 
estimated by the builder, according to the facilities at hand. It is an easy 
matter for anyone to calculate how many 5-foot sticks of tobacco any size 
barn will hold, placing them 18 inches above each other and 15 inches apart 
in the tier. With intelligent planning the farmer will, on the foregoing 
bases, plant an acreage according to the barn-room at his command, or 
provide barn-room according to the area he has planted or intends to plant, 
keeping in mind the question of how many leaves ho will allot to each plant 
in topping — a greater number for thin-leaved bright tobacco and fewer for 
the dark, heavier types. 

Quite an improvement is made in the above-described modified barn, 
recovering the lost space referred to, by excavating to the depth of G or 7 
feet in the centre. This excavation takes the place of the basement in the 
improved modern barn previously described. By this means the furnaces 
and flues are placed so far below the level of the ground, and the fires out 
of the reach of the winds, and the entire space above the earth-level is 
devoted to hanging and curing. Another advantage gained by it is that 
moisture is more easily supplied from this underground compartment for 
bringing the tobacco into order for handling. But tho chief value of this 
improvement lies in avoiding the necessity of an enlarged building, thus 
greatly reducing the cost of the structure, and bringing tho whole arrange- 
ment into a smaller compass. 

Experience teaches that it is of the utmost importance that tobacco should 
not be harvested when wet with dew or rain, and that the barnful should be 
gathered and hung all on the same day — within twelve hours — and the fires 
started as soon as the barn is full. The portions harvested on separate days 
will cure differently in colour, lienee, the popularity of small barns that 
can be filled in a working day. 

A great advantage gained by the leaf-cure method in preference to the 
other lies in the utilisation of a cheaper class of labour for the light work 
required — that of women and children. A girl or boy 10 years of age will 
stick as much tobacco in a given time as a grown man will ; and with a little 
training the smarter ones will soon learn to distinguish the pale-green, 
yellowish ripe leaves from those that are not yet matured. They will like- 
wise soon become adepts in assorting the leaves according to size, length, 
and quality in sticking, which reduces the work of grading after curing to 
little else than a careful inspection of the tobacco, with little culling or 
classifying. 

At first thought some farmers will regard this gathering of the ripe leaves 
from the stalks as they stand in the field as a very irksome and arduous 
task, entailing no end of tedious work. This error will at once appear, 
however, when it is remembered that the really more irksome task of 
stripping from the stalk and grading into four or five lots after curing is 
avoided, and the tobacco put directly into bulk from the curing-barn. The 
time saved, too, is a matter of very considerable importance, as the tobacco, 
or at least all of the early curings, if not all of the best of tho crop, will be 
bulked in time to go through the necessary fermentation, or “May sweat,” 
as it is termed in America, before the warm season has passed. Thus it is, 
as has been well said by a leading advocate of the leaf-cure process, that the 
leaf-curer is handling his money while the stalk-curer is yet handling his 
tobacco. If the proper fermentation of the leaf can be accomplished shortly 
after it is removed from the curing-barn the tobacco is so much the earlier 
brought into condition for market, export, or manufacture. The atmospheric 
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temperature necessary to promote such fermentation continues in New 
South Wales, it seems, long after the ripening and curing of at least the 
main portion of the crop. 

String-curing*. 

The method of stringing the tobacco leaves on twine is more tedious and 
unsatisfactory than that of suspending them upon wire points. In many 
instances the twine will sag to such an extent as to too closely bunch the 
leaves together, preventing the free circulation of air between them as 
afforded by the unyielding wire. If the leaves do not hang separately, or 
if parts of them lie in continuous contact, decolourations are apt to result, 
especially when the curing is done during damp weather. Many leaves, in 
such cases, will present several shades of colour, which curtails their value. 
Neither is the work of hanging done so expeditiously and conveniently as 
by the wire-stick, which, being fixed in forks under the projecting shed at 
the door of the barn, is held steadily in place, enabling the operator to use 
both hands freely in sticking. As fast as the sticks are filled with leaves 
they are caught in the middle and elevated to any height in the barn to 
the hand of the hanger, by rope and pulley. It is at once seen that tlio 
wire-stick is the more convenient arrangement for sticking, hoisting, and 
taking down the tobacco, as well as for transferring it to the packing-house, 
disengaging, assorting or grading, and tying it into hands. 


Curing on the Stalk. 

Those who, for sufficient reasons, adhere to the method of cutting and 
curing the entire plant in one operation will find that flue-curing is none 
the less efficient and valuable, ensuring a better though variable product, 
and in shorter time, than can ever be turned out by air-curing. The prin- 
ciples involved are identical in either the leaf or stalk cure, the chief faults 
of the latter being that by it many entirely green (unripe) leaves are 
necessarily gathered and cured along with the ripe, producing an inferior 
tobacco, necessitating a vast, deal of careful grading by skilled hands, and 
prolonging the whole process for weeks, and even months. The cheap 
labour available for the leaf-cure method cannot be employed in this case. 

The manner of cutting, curing, and handling tobacco on the entire stalk 
involves nothing essentially different from the other methods, except in 
particulars already pointed out. The process is slower on the whole, and 
fully as expensive, if not more so, in the end, to say nothing of the large 
quantities of inferior tobacco produced, which the leaf-cure would have very 
greatly improved in quality and price. 

Methods of Hanging . 

There are various wavs of cutting and hanging tobacco by this system. 
Some split down the stalks to within 3 inches of the ground, and cut below 
the slit, straddling tho stalks on the plain lath-sticks. Others cut the stalk 
whole, and placing a movable sharp-pointed “ spear ” over one end of the 
stick, which is tapered, force the same through the butt end of the stalk. To 
do this conveniently the other end of the stick is placed in a slightly slanting 
auger-hole in a convenient post or tree. Pegging is another means employed 
in some American localities. Pointed hardwood pegs 6 inches long and 
|-ineh thick are driven with a mallet into the stalk about 4 inches from 
c 
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the butt, slightly slanting so as to hook well over the stick. The peg holds 
the plant securely upon the stick. Pegged plants are hoisted on a “horse,” 
which is made by nailing three short sticks together in a triangle. Upon 



this the plants are hooked by the pegs and drawn up by rope and pulley to 
the hanger, who transfers them to sticks on the joists. 

A fourth method of hanging the plants is that of tying them to the joists 
or tier-poles with strong hemp twine. The first plant is tied at the end of 

the pole on one side, 
and the next one on the 
opposite side, and so on, 
alternating the plants 
zig-zag from side to side 
every 6 or 8 inches for 
the full length of the 
pole. The twine is 
•wrapped, not tied, firmly 
around the butt of each 
plant after the first, and 
passed taut to the next 
one without severance. 
The work is rapidly 
done by a quick hand — the plants being handed up from below as fast as 
wanted. By this method sticks of no kind are necessary. This plan of 
hanging tobacco does not interfere with the splitting of the stalk already 
mentioned. 

There are earnest advocates of each of these methods of hanging among 
those who have not yet abandoned the stalk-curing process. Splitting down 
the plants is an advantageous practice, in that it expedites the drying out of 
thd, stalk, which, until dried out, imparts moisture to the midribs of the 
leaves for some time, and thus prolongs curing. 
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The barn for stalk-curing tobacco need not be materially different from 
any other in construction, except that the joists (tier-poles) must be farther 
apart vertically. Three feet above each other is the usual distance. 

An antiquated idea prevails with not a few American tobacco-growers of 
the old school that the stalk supplies some necessary element of richness and 
flavour to the leaf while being cured, and that the separation of stalk and 
leaf is therefore injurious to the quality of the product. It may be said, 
however, that this primitive notion finds no acceptance with many of the 
most successful growers of the present time. It is believed by many, and it 
is doubtless true, that the presence of the sap-laden stalk is an injury to the 
leaf, imparting bitter and disagreeable properties rather than anything 
benelicial. It is better that the stalks remain in the field and be chopped 
down and ploughed under for the benefit of the soil and its future crops. 


The Curing Process. 

The curing of tobacco, viewed from a scientific standpoint, is not 
thoroughly understood by anyone. The thing for the inexperienced farmer 
to do is to learn howto euro, in a matter-of-fact, practical way, adopting as far as 
possible the methods and practices of successful growers in sections and 
countries where excellent tobaccos are produced. To become imbued with the 
idea that curing tobacco is a mysterious art, requiring the acquisition of 
imaginary secrets and a knowledge of the scientific side of the business, is to 
invite confusion and hinder the successful prosecution of the work. It is 
proper and profitable that one should learn all that can be learned of the 
business he f ollows, and a grain of true philosophy throws a flood of light on 
matters not previously understood, except in practice. True theory, the 
tracing of the connection between cause and effect, opens the way to a clear 
and correct understanding of any business, but it is hazardous and often 
disastrous to proceed upon an unproved theory. 

Most of what is known of tobacco culture and curing is the outcome of 
the experience of practical farmers through long years of trial on the part 
of many generations of people. Science has recently taken hold of the sub- 
ject and is fast clearing away the cobwebs of ignorance, but it stands to the 
credit of the practical, zealous farmer that it has been by his patient and 
long-continued efforts that the best progress has been made. With the aid 
of science now enlisted, however, much greater progress in the immediate 
future may be confidently expected. The methods and practices of to-day, 
the growing of the plant, the barn and much of the work of handling and 
manipulating, are all more or less primitive, in a comparative sense. The 
farmer of the near future will offer a better article of tobacco than is now 
produced, the manufacturer will improve his processes and supply the public 
with more acceptable, agreeable, and less poisonous goods, and consumers 
will welcome the change from a bad and sickening to a delicious and whole- 
some smoke or chew. 

Tho curing of tobacco is described by eminent authority as a life process. 
Life in the plant-cells is not extinct until the leaf has been completely killed 
by fire-heat or long-continued exposure to atmospheric influences. Certain 
it is that important changes in the constituent elements of the leaf take 
place during the process of curing, the analysis of the cured leaf showing 
different properties and compounds to those of the same leaf in its green state. 

The mere drying of the leaf — the expulsion of the water it contains — is 
not curing it, in the well- understood meaning of the term. This evaporation 
of the water takes place slowly, and during the process changes occur that 
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some writers treat of as a species of fermentation. Whether or not that is 
the correct deiinition of the phenomena, it will not he incorrect for the 
farmer to regard it as the final ripening of the leaf, the same as the complete 
ripening of the peach, pear, or apple in storage, after it has been taken from 
the tree in a half- ripe state. In this stage of complete ripeness the fruit or 
the tobacco-leaf is at its best, so far as its constituent elements go to bring 
it to maximum maturity and sweetness. Further change is towards dissolu- 
tion and decay, but there is no further change at this juncture if the water, 
which has heretofore facilitated change, now disappears, leaving the leaf in 
a dry state. During the procees there is a change of colour — only nature’s 
change hastened — from green to yellow. 

To secure and permanently hold this colour is the desideratum of the 
bright-tobacco grower. In bright, clear weather it is easily caught and fixed 
by the skilful and careful curer ; but in moist murky weather it is more 
difficult, as under such conditions evaporation is retarded, and the steady, 
continual application of the process interfered with. In this case, the only 
course to pursue is to keep up steady fires and maintain in the barn the 
proper temperature, yet to be laid down, and give good ventilation in the 
roof only. Air holes on a level with the floor should also be kept open. Bv 
these means a continual upward draught of air is kept up, passing out througli 
the roof. Evaporation will be slower, which may result in a less desirable 
colour, but it will be making the best of unfavourable conditions that cannot 
be bettered. The same tobacco in an open shed or other air-curing structure 
would suffer far greater injury under such conditions ; and after all, the flue 
curer need not lose hope, for close watching and strict attention to the 
temperature and roof ventilation will in most cases turn out a superior 
yellow type of tobacco. 

In this connection, it is not a waste of words to repeat and emphasise the 
importance of a very compactly-built curing-barn, that provides normally a 
cool temperature, and which may be tightly closed or freely ventilated at the 
will of the curer. Perhaps the cheapest way to provide such a building for 
this climate is to build it of mud. The roof should also be close and com- 
pact, but provided with ample ventilators with easy-moving shutters in the 
extreme top, and along its entire length. A shingle roof is the best. There 
would be great danger from sparks in the use of a thatched roof in fire or 
flue curing. 

The great advantage — the all important advantage — of the barn above 
indicated lies in the fact that any desired degree of heat may be applied at 
any time, or the room cooled down promptly at the curcr's command, even 
to some degrees cooler than the outside air. A mud or other earthen-walled 
building is suggested as affording effective resistance to the rays of the sun 
during very hot weather. Other means to this end may occur to the 
practical mind, such as packing of some sort between weather-boarding and 
ceiling. 

Stalk-curing Bright Tobacco. 

Following is the standard heat- formula commonly employed in the State 
of Virginia. It was first adopted and published by Major It. L. Hagland, of 
that State, who during a long experience followed the stalk-cure method, 
but who in the last years of his life endorsed leaf -curing as a great improve- 
ment upon old methods. This formula applies to the method of curing on 
the stalk : — 

1. Yellowing process, 90° Fah., 24 to 30 hours. 

2. Fixing colour, 100°, 4 hours. 
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hours. 


Continue at 170° until stalk and stem are thoroughly killed and dry — 
usually 12 to 15 hours. 

It will be observed that 170 is a very high degree of heat for a barn of 
tobacco whose leaves are at the time dry. It is considered necessary to 
completely dry out the stalk in the climate of Virginia, which is, as a rule, 
more moist than that of New South Wales. In the dry climate of this pro- 
vince, such high degrees of heat will hardly be required, unless during a 
season of damp weather; 150° to 100° may be sufficient in fair weather. 

The temperature and changes above recommended for “ fixing colour ” 
should be closely studied. The leaves are now yellow' — the best of them of 
a uniform yellow' — and the greener ones, or those not ripe when the plants 
were cut, a light pea- green. As the heat is advanced to fix colour there is a 
probability of the accumulation of sweat on the tobacco. If this sweat is 
not promptly dried off it will greatly injure the colour of the leaf, spotting 
it and changing it to red. Many barns of fine tobacco are ruined as 
“ brights ” by neglect at this critical period. The sweat is abated by opening 
the air-holes at the floor, or the door if necessary, and giving sufficient 
ventilation at the top of the barn, or even at the sides, if necessary. 

The temperature should not be carried higher than 110° Fab. until the 
“tails” of tin* leaves begin to curl. The leaf is cured at 120", and the 
midrib at 140 ; which would complete i he process were it not for the 
presence of the yet sappy stalk. This must be dried out perfectly or its 
moisture will soon flow into the leaf and stain and otherw ise injure it. 

By the system above given the ripe leaves of the plant produce superior 
tobacco, and many of the unripe ones, which have cured pea-green, will 
change to yellow when bulked.' When the curing has been completed the 
tobacco should be ordered by applying water freely over tin* barn floor, or upon 
straw spread over the floor, taken down and loovsely bulked, stalks included, 
in any dry house, to await stripping. The “ ordering or “ conditioning” by 
the above means is greatly hastened by gentle heat in the flues, which 
vaporises t lie water so applied in shorter time, and creates a humid 
atmosphere in the room. 

It should be borne in mind that every time tobacco becomes moist and 
dries out again, after curing, its colour changes to a darker hue Hence 
the objection to hanging tobacco in a shed after it is cured, subjecting it to 
constant atmospheric changes ; and hence the importance of getting it into 
bulk as soon as possible, and thus placing it beyond the reach of such 
influences. When bulked in proper condition there is no deterioration of 
colour. 

The Single-leaf Cure. 

In the leaf-cure method the fires are started as soon as the barn has been 
filled, and the desired degree of heat for the first thirty or thirty-six hours 
is from 85 to 90. In this time, in favourable weather, most of the leaves will 
have assumed a light pea-green colour. The heat is then advanced to 95°, and 
kept there two hours ; then to 100° for three hours, to 105° for two hours, to 
108° for two hours, to 112° three hours. During this twelve hours sweat is 
likely to occur, and it must be promptly dissipated by sufficient ventilation. 
The tails of the leaves should now show signs of curling up bright, hut if they 
show dark lines the heat should be lowered to 105° for an hour, and then 


3. Fixing colour, raise 2i° every hour to 110°. 

4. ,, raise gradually to 120° in 4 to 8 

5. Curing the leaf, raise to 125° in (3 to 8 hours. 

6. Curimr stalk and stem, raise 5° an hour to 170° 
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raised 1 degree an hour till 120° is attained, remaining at that point until 
the leaf is cured. The next step is to raise the heat 2 degrees an hour to 
140°, to cure the stems (mid-ribs) hard. When the stems throughout the 
barn have hardened so that they will snap when bent, the curing has been 
completed. The fires are now put out, all doors, windows, and ventilators 
thrown open, the floor well sprinkled with w r ater, and the barn left open 
over night. The tobacco comes to order during the night, and is removed to 
the packing-house and bulked on the day following, but care must be taken 
that it is sufficiently soft before removing to prevent breaking, and not too 
moist. There is danger just here of bulking with too much moisture in the 
leaf, which will cause too great heat in the bulk and ruin the colour — lemon, 
if the curing has been properly done. The tobacco is in proper order or 
“ case ” when the leaf can be clasped in the hand and squeezed with but 
slight if any breakage of the fibres or lateral ribs, and the stem is hard and 
brittle. 

The foregoing plan and procedure in leaf-curing is, in the main, that of 
Capt. W. II. Snow, of North Carolina, the inventor of the modern barn 
heretofore described, and a successful producer of fancy bright tobacco. 

In the regulation of the temperature of the curing-barn in New South 
Wales, the tobacco-grower should rely mainly upon his own judgment 
rather than adopt as fixed rules the practices of others in other climes. 
Indeed fixed rules, suitable for all circumstances and conditions of weather, 
cannot be laid down in any country or for any class of tobacco. If there is 
much sap in the leaf or plant as the result of a moist season the yellowing 
will be harder to accomplish, because requiring a lower degree of beat to 
prevent scalding. On the other band, if the plants or leaves are harvested 
during a season of dry weather, when they contain only a modicum of sap, 
the tobacco will bear a higher degree of heat (say 100°) to yellow promptly 
and well. In such cases the leaf is cured in about forty-eight hours and the 
final curing may be completed in less than three days, or about sixty-five 
hours. This is sometimes the case during seasons of drought in Virginia 
and Carolina, and similar conditions may oftener occur in New South Wales. 

A new and more rapid process of yellowing tobacco has recently been put 
into practice. It is to warm up the tobacco for three hours at; i)0°, then advance 
the heat rapidly to 125°, letting it remain at that point only a few minutes, 
and by ventilation, turning the dampers, and decreasing the fires, drop back 
again to 00°. This sudden rise of the heat expands the sap-cells and starts 
the water to the surface, hastening evaporation and shortening the timo 
required for yellowing. Those who try this quick “ sapping” process should 
be very careful to lower the high heat promptly in a few minutes time, as there 
is danger of ruinously scalding the tobacco, now in its fresh, sappy state. 

Two reliable thermometers should hang inside the barn, so that the tempera- 
ture may be determined and regulated with promptness — the second one 
chiefly for use should one of them be broken. An ample supply of good dry 
wood should be provided before the curing begins. All conveniences and 
requirements should be at hand, as there must be no delays once the work is 
inaugurated. The tobacco must be hung on the day it is cut or gathered in 
all cases, and none of it must be allowed to scald in the hot sun after it is cut, 
which it may do in a few minutes if the sun is very hot. In leaf-gathering 
the leaves must be placed in suitable baskets as gathered, promptly delivered 
at the barn and stuck, and never be permitted to lie in piles until heat is 
generated. In curing bright tobacco everything must move rapidly but 
orderly, and if possible the barnful of tobacco should be hung and the fires 
started before the leaves become wilted. 
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When whole plants are cut for stalk-curing they should be taken directly 
to the barn either by hand or carefully drawn to the barn, hanging upon a 
suitable frame, by waggon. The practice of some growers of letting them 
wilt a short time in the sun is of doubtful expediency, involving the dangers 
of neglect and sun-burning. Every plant and leaf must be handled with 
great pains and care, as bruises, however slight, show badly in the cured leaf. 
Where doubt exists as to the proper degree of heat to be applied in curing 
tobacco, the safer plan always is to go slow rather than too fast. 

The tobacco-barn should always, if possible, be at the field where the 
tobacco is grown, and tho packing-house in close proximity to the barn. 
The saving of time and labour by this arrangement is very great. 


Curing Mahogany Colours. 

A slightly heavier-bodied leaf than that required for fancy brights is suit 
able for the light and dark mahogany types of tobacco. These types always 
meet with ready sale at fair prices, as they are wanted for fine plug wrappers. 
The prices paid for fine uniform mahoganies often range close up to those of 
fancy bright s, and not infrequently sell for even more money when they are 
scarce and urgently desired for their particular use. 

To cure mahogany colours by the stalk-cure system the tobacco is first 
partially yellowed in open-air scaffolds, or over a slow heat in the flue-barn. 
When the leaves have put on a mottled appearance the heat is run up to 
about 100 deg. for three or four hours. It is then advanced to 130 deg., and 
kept at that until the leaf is cured. When this is done, the temperature iB 
raised to 1G0 deg. or 170 deg., and kept there until stems and stalks are 
thoroughly dry. The product will be a mixture of mahoganies and cherry- 
red tobacco. 

In the leaf-cure system the top or tip leaves, the last of the crop, are 
often cured into fine mahogany stock. After hanging, the barn is warmed 
to 00° with one fire and left undisturbed for two days. The heat is then 
again iixed at 00° for thirty-six hours, when it is raised Blowly to 135° until 
the leaf is cured. The fires are now put out, the barn closed up tightly, and 
left for three or four days. During this period the sap in the uncured stem 
runs back into the leaf. Tho fires are then started again and tho heat 
carried slowly to 135°, and so continued until the stems are thoroughly dried 
out, which finishes the curing. The tobacco is then ordered aud closely 
bulked, covered with blankets, and allowed to ferment. If the work has 
been properly done the result is a fine lot of rich mahogany fillers and 
wrappers. Sweet plug fillers are cured by firing the barn to 90° every 
morning only for five or six days till the curing is completed. 


Curing Cigar-leaf. 

Artificial or fire heat is seldom applied in the curing of cigar-tobacco, and 
never, except during seasons of continued rain, when slow fires in small 
stoves are burned to dry out excessive dampness. The thing to be avoided is 
too rapid curing. The leaf is kept moderately moist during tho whole 
process, and is never permitted to become dry enough to break or crumble 
in handling. The temperature in tho cigar-tobacco barn is controlled by 
doors, windows, and ventilators opened and closed at will. To prevent a 
too dry atmosphere the barn is closed tightly in dry weather, the moisture 
evaporated from the tobacco serving to keep upacertain degree of humidity, 
which is necessary to its proper curing. Thorough ventilation is necessary. 
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The barn is kept dark, as light affects the colour of cigar-tobacco. A dark 
rich brown is the colour aimed at. The development of aroma in fine cigar 
tobacco depends upon the proper fermentation of the leaf in bulk. This 
fermentation is rendered niore certain and effective by the previous gradual 
curing of the leaf. In Cuba, Brazil, and certain parts of the United States 
the leaves only are cured. In dry climates the curing of a barn of cigar- 
tobacco is generally accomplished in six or eight weeks. In countries of a 
high degree of humidity, or in seasons of continued dampness, it takes longer 
time — frequently two or three months. Experiments are being tried in 
many places in curing cigar-tobacco by artificial heat, with promising results. 
More rapid curing by this means produces lighter-coloured tobacco — 
fashionable at this time as wrappers, — and is the means of preventing the 
diseases common in cigar-tobacco curing — pole burn and white veins. 
Tropical and sub-tropical climates produce the finest aromatic cigar-tobacco, 
and it is believed by many that contiguity to the sea is most favourable 
to its culture. The fine tobacco soils of Cuba are very similar to the bright 
tobacco soils of the Caroliuas, heretofore described, but in these Slates the 
production of cigar-tobacco is confined to the sea-coast sections. Fine 
cigar tobaccos are grown in the Connecticut Valley, in the States of Con- 
necticut, Massachusetts, Pennsylvania, and other regions far removed from 
the sea. The finest cigar-tobaccos, however, are those grown in Cuba, 
Sumatra, and other large sea islands, and in Florida. 

The humid atmosphere of these countries is most likely the contributing 
cause of the superiority of their cigar leaf, and not the saline properties of 
the sea air, as some people are disposed to believe. 

Considering the foregoing facts, there are good reasons for indulging the 
belief that much of the coast country of JNow Mouth Wales and other parts 
of Australia can he made to produce excellent cigar- tobacco. Well-con- 
ducted experiments are necessary to determine the matter. 


Bulking and fermenting. 

When tobacco has been cured, stripped, graded into several lots — 
generally four or five in number, in stalk-curing, according to colour, size, 
and condition of leaf — and tied into bands of from eight to twelve leaves 
each, it is ready to be “ bulked down ” and carried through the finishing 
process of fermentation. The hands should be neatly tied with a leaf, 
covering the butts well, and tucking in the tie through the bundle below the 
well- wrapped head. 

It must be borne in mind that leaf tobacco must not be handled or 
disturbed, except when in proper “case” or order. The leaves must be 
supple and pliable, so that they will not break or crack when grasped by the 
hand. When bulked, tobacco must be neither too dry nor too moist. If 
too dry, it will not ferment sufficiently to develop flavour and aroma, and 
become permanently dormant ; and if too moist, a violent heat will be 
generated in the mass within a few hours which will render it utterly worth- 
less in a short time if not checked by opening up, drying out to some extent, 
and rebulking. Grood judgment, and that only, can determine the proper 
condition. 

The bulks are generally made oblong in shape, and 6 or 8 or more feet , 
long, made up of double rows of hands, lapping the leaves one-third theil J 
length in the middle, with the butts outward. They may be made 3 to 
feet high, rounded at the ends, and packed firmly with the knees or shoe! 
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feet, keeping the exterior of the bulk nicely even and all leaves straight. If 
there is a depression in the centre a number of hands may be laid crosswise to 
fill in and round up the top. The bulks should be slightly weighted with 
boards, and well covered all over with blankets or tarpaulins to protect 
them from atmospheric influences. They should be carefully examined 
daily, or oftener, during the first ten days by inserting the hand into the 
middle of the mass. Good judgment is required to decide whether the 
fermentation is too violent. The tobacco should not get hot, but only 
moderately or comfortably warm to the hand. The good sense of the grower 
will be his guide in controlling the fermentation. 

It is this fermentation — a process of nature — that brings out the good 
qualities of the leaf, and it is the neglect of it that ruins much valuable 
tobacco. 

u If all goes well with it the bulks will not be disturbed until fermentation 
has completely subsided, when the tobacco may be prized ” and marketed. 
If it is intended for expurt it is very important that the fermentation and 
conditioning shall have been well conducted and thorough, as the hold of a 
ship affords by no means a favourable environment for tobacco that has not 
passed through this process. 

Local manufacturers using the locally-grown leaf generally prefer to buy 
tobacco before it lias been fermented by the unskilled farmer. With ample 
warehouse and conditioning facilities, the fermentation is better regulated 
in skilful hands. Large buyers and shippers of tobacco likewise carefully 
grade, order, and ferment the leaf before prizing, in their own packing 
houses. 

The warehouse system of the Southern United States is by far the most 
satisfactory method of “moving’' the tobacco crop. It is a perfect system, 
regulated by law, and works with the least possible friction between seller 
and buyer. 

It will be well for Australian growers and dealers to look well into it 
and adopt it as the industry is built up in this country, before some other 
system has become too deeply rooted to be changed. There should be a 
well-established “ tobacco market ” place iu all marts where much leaf is 
sold and handled. 

If sold in the local market, packing in boxes or hogsheads is not necessary. 
The local buyer or manufacturer should take it directly from the waggon in 
a loose though carefully bundled state, or at least in any convenient open 
temporary packages. 


Pressing or Prizing Tobacco. 

For shipping, tobacco may be packed in hogsheads or boxes. Hogsheads 
are made without bulge, of any strong, light timber, and strongly hooped. 
One end should be made 3 inches larger than the other, so that when 
the head of the large end is taken out, and the package inverted, the 
hogshead may be lilted off the tobacco, which will stand on the floor a solid, 
smooth block. This is necessary for inspection by the buyers. The usual 
size of the hogshead is 40 inches across the head and 52 inches in length, 
holding 400 lb. of leaf closely packed and well pressed. Ilexes instead 
of hogsheads are often used for shipping tobacco. They arc made of good 
1-inch boards dressed on one (the inner) side and strongly cleated at the 
end corners. The customary size is 42 inches long and 30 inches wide on 
. the outside, and 28 inches deep. Such boxes well packed and pressed carry 
300 lb. of tobacco. 
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In packing tobacco the work should be neatly and evenly done, butts out- 
ward, without doubling or bending the leaves or leaving the semblance of a 
hollow space in the package. The hands should be taken from the bulk 
without shaking or opening up. If any are moulded they should be laid 
aside. A small quantity of unsound tobacco gives character to the whole 
lot, in the estimation of buyers, and brings down the price. It is 
profitable to have all of the tobacco in good condition, and neatness in 
the appearance of the package indicates careful handling and helps its selling 
value. 

For pressing tobacco into hogsheads or boxes an expensive machine is not 
necessary. A log, 8 inches in diameter and 20 feet long, socketed into a tree 
affords sufficient lever power for ordinary “prizing,” which is the primitive 
American term still in use. A follower or false head made of strong boards 
is placed on the tobacco, and upon this blocks are placed, see figure. The 



pressure of the lever by the weight of several men is applied two or three 
times as the package is filled, the final filling leaving just room enough for 
the insertion of the permanent head, or nailing ol the cover where boxes are 
used. 

A common screw-press made of iron or steel is an all-sufficient press 
where a more convenient one than the log lever is preferred. It is easily 
and efficiently worked by hand, or hors© power may be applied if desired. 

It is not advisable to pack fine wrapper tobaccos with very great pressure * 
for fear of injury by breaking or injuriously crimping the leaves. 
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Concluding 1 Notes. 

Reference has heretofore been made to the question of proper foods for 
the tobacco plant. It should be further emphasised, however, that tobacco 
is distinctively a potash crop. This element, in proper form (the sulphate), 
in liberal supply, is known to greatly improve the burning qualities of the 
leaf, promoting free and easy combustion and the constant accompaniment 
of a satisfactory smoke — a white ash. In the form of kainit and muriate of 
potash, however, this desirable ingredient is companioned with a large per- 
centage of chlorine, which has been proved to greatly decrease the burning 
and fire-holding capacities of tobacco. These fertilisers should, therefore, be 
avoided. Nitrogenous manures, too liberally used, have the same effect, 
though in less degree, by increasing the albumenoids in the leaf which deter 
free burning. From these facts it is clear that only the proper mineral 
elements named, and no nitrogen or ammonia, are desirable for tobacco in 
soils already reasonably fertile. 

In the foregoing treatise on tobacco — a subject that should deeply concern 
the people of New South Wales — many details are left untouched. Many 
suggestions proper to be made will readily occur, however, to those engaged 
in the culture of this most interesting and usually profitable crop. The 
subject is too expansive to be treated of elaborately in anything short of a 
considerable volume. A careful study of what is here presented will, it is 
hoped, lead the inexperienced toward the successful pursuit of the business 
of producing tobacco of fine quality. 
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Summer-pruning of the Vine. 

M. BLTJNXO, 

Viticultural Export. 


Suckering and Disbudding. 

By suckers are meant all those shoots which grow from the old stem and on 
any of its ramifications which are at least 2 years old. Generally, they do not 
bear fruit ; occasionally they do. 

But there are exceptions in which suckers, rather than to be suppressed, 
ought to be assisted and encouraged to grow. 

To lower a stem which has grown too high, a sucker, lowly placed, is left 
and looked after, and on the next winter-pruning it is cut hack to two or 
three eyes, while the upper, old, and worn-out stem is sawn off ; so the vine is 
not only reduced to a normal height, but also, to a certain extent, renewed. 

In old vines growing on poor and very dry soils, suckers must be accu- 
rately rubbed off. This operation may be carried by gently rubbing the 
stem with the hand if the suckers are just starting and their length being not 
yet an inch or so ; but then, after a fortnight, the stem will again show some 
new ones, and this is mostly the case on some given varieties like the Aucarot, 
so the operation is to be repeated. If the suckers have been allowed to grow 
4 or 5 inches, more attention should be paid to the modus operands. As a 
rule, vignerons pluck off roughly these suckers ; hence a lacerated wound, 
which denudes one of the strata of the hark — cambium . A stream of sap 
then flows to that wound; a callus is soon formed, from which, in very short 
time, more suckers shoot out ; and the vigneron then lias to contend with 
three or four of these sap-robbers, which may spring from the place of that 
one which was badly removed. 

The best way to avoid this inconvenience is to cut off the sucker with the 
thumb and forefinger nails, leaving 1 inch of it on the stem. The little 
stump soon dries up, so any laceration of the bark is avoided. 

Disbudding* is the removal of the shoots, growing on one-year wood, which 
do not show any fruit. fSuch shoots are worthless, and, unless required for 
keeping the vino in proper shape, should be nipped off. 

Pinching and Topping. 

The reason of the topping for the generality of the vine-grower is to con- 
serve the sap for the better development of the canes, and the grapes hanging 
on them. This, like many other sound principles, is abused and misused in 
the practice ; hence a failure, which is then accredited to the theory itself 
instead of to the method of performing the operation. 

, When we attempt to review ail that has been published on the subject of 
certain practices of summer-pruning, such as the topping, pinching, or 
suppressing some of the leaves, and when wo think that what is written is 

“ T — * ~~ 

* Mlintz says the quantity of aliment absorbed by the vines from the soil is not in pro- 
portion to the crop they yield, because part of the nourishment goes to feed the natural 
excess of wood and foliage-growth. By suppressing any of the bunchless shoots as soon 
as their infertility is evident the ground will not be compelled to afford aliment to parts 
that give nothing in return. — M.B. 
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not grounded on simple theory, but on the observance of the traditional 
systems of many vine-growing countries, or on regular experiments lasting 
for eight or ten years, and carried out by clever experts, we are struck by 
the difference of the results, and find that it is not very easy to plan out a 
rule to give the vignerons as their future guide on the matter. 

Columella and Pal ladius, two ancient Latin agriculturists, are in favour 
of the topping ; Guyot and Vergnette-Larnotte are also partisans of the 
same, but only for some of the French districts, as the Marne and Bourgogne. 
Most of the authorities of the Gironde are also in favour of the same 
practice, so is Cazeau-Cazalet ; Von Babo, who wrote for the German dis- 
tricts, says that the topping and disbudding are the more necessary the more 
northerly are the vineyards ; Casoria and Savastano point out the difference 
existing in Italy between the vineyards even of the same district. In the 
province of Palcrme, about the Ycsuvian region, in Tuscany and in Piedmont, 
they top and disbud or not according to the kind of soil and the system of 
pruning, though the experiments undertaken by the two last authors and 
those of Dr. Pellegrini would cast out the practice as a useless one. How- 
ever, the late Professor Maeagno and the Drs. Cuboni, Cerietti, Soldani, 
Caruso, Ferrari — all Italian authorities — are mutatis mutandis of opinion 
that the topping has a beneficial effect as to a higher percentage of sugar 
and a lower one in the total acidity of the grape-juice and as to getting mere 
berries and larger ones. 

From the foregoing it appears that nearly all are for the topping and 
other operations of summer-pruning, but many of them differ about the 
details and the conditions to be observed to secure the success. Through 
the analysis of their observations, however, I gather that the climate of a 
given district, the variety there grown, the extent to which the topping and 
kindred operations of summer- pruning are carried out, and, not least, the 
time of the season when it is (‘fleeted, are the capital points. 

So far the last studies on the subject are by Messrs. Yiala and Eabault, 
who experimented during the last ten years and treated it from many sides. 

There are some varieties of grapes — like the Gamay and Petit Bouschet, for 
instance — that are not benefited at all hv the topping in any of the French vine 
districts. The Syrah (syn. of Black Shiraz and Hermitage) and the Cabernet 
Sauvignon (syn. of Carbinet Sauvignon) gave more sugar and less acidity 
when they were topped. The Pinot noir (Black Burgundy) showed less sugar 
and more acids in Bourgogne when topped, and more sugar and less acids 
in the region of the Herault. In the last instance, however, the variety was 
grafted on American stock, proof to Phylloxera, and its vegetation was by 
far more vigorous. It appears that the topping is successful most particu- 
larly on varieties of stronger growth ; in fact, Syrali and Cabernet are much 
stronger than the Gamay and Petit Bouschet, on which the topping, rather 
than being of any advantage so far as a larger percentage of saccharine 
matter is concerned, is detrimental. 

The above principle is corroborated by two new instances. The Espar and 
the Cinsaut when grafted on the Ilupestris, with which they graft * T er y well, so 
having a vigorous vegetation, gave after the topping more sugar and less acidity 
wdiile when worked on Biparia, with which they do not graft so well, and tlie 
vegetation therefore is weaker, the topping had just an opposite effect. 

The Aramon, the Alicante, the Alicante-Bousehet, the Herbemont, the 
Foil© Blanche (this last being the grape that is generally used in the 
Charente for the brandy-making) must not be topped. 

The system of pruning has no influence upon the success or not of the 
topping. Some of the above-mentioned varieties were trained on three 
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different systems — viz., the goosebery bush, the Cazenave, and Guyot's 
method (*), the effect of the topping being simply and only depending 
upon the nature of the variety of grape and not on the system of training. 

But if the topping is too drastic, even those varieties which are favourably 
influenced by the topping will give a quite contrary result. The Cabernet, 
the Syrah, the Malbeck gave the best returns when topped, allowing four 
or five leaves above the last bunch of grapes. Those which were allowed 
only two or three leaves on the upper cluster gave grapes poorer in sugar 
and richer in total acidity. 

Nor had the pinching or topping made before the blossoming any effect 
on these kinds of vines, but they showed remarkably good results only 
when topping w r as carried on soon after the blossoming was over and flowers 
had set. The topping at a later period does not do any good, but is even 
disadvantageous. 

One thing I must not omit. The abstraction of tho top of the shoots on 
some varieties does not only result in a larger percentage of sugar and corres- 
pondent diminution of acids of the must, but, as a rule, causes the berries 
to grow larger and more juicy even so far as those vines which do not receive 
any benefit in augmenting the quantity of saccharine matter are concerned. 

This fact was plainly proved by the Malbeck, which often has small 
berries mixed with those of normal size. In some cases it gave one- 
twentieth more crop out of the plot submitted to the topping than in that 
not so treated. 

Now resuming about some of the experimented varieties which are also 
grown in our Colony, we may say that in Prance, at least, the tty rah and 
Cabernet benefit by the topping, not only increasing in the percentage of 
sugar, but also giving larger and more juicy berries. The Malbeck does not 
show' any larger amount of saccharine matter, but it gives a somewhat 
heavier crop. The Pinot noir (Black Burgundy) behaves like the tty rah and 
Cabernet when grown in conditions of soil and climate favourable to a 
vigorous growth. 

Though the locality seems to have no influence on the mentioned results, 
which, 1 reiterate, mainly depend upon the character of the variety, on 
the time and manner the topping is carried out, it would ho most interesting 
to undertake experiments in our colonial vineyards, and with all the mostly- 
grown varieties ; but first of all I wish the vigneron to learn how and when 
to pinch or top the shoots, because 1 have seen this work often done in the 
most unaccountable way. 

I know one vine-grower in this Colony w r ho tops actually above the upper 
bunch, allowing only one leaf ; and he, on being asked of the reason of that 
radical nipping off, answered he did so to force the sap back into the grapes. 
How the sap can go back when it has not had the time to go on 1 fail to under- 
stand, because he tops the shoots so drastically as to leave only 7 or 8 inches, 
often, as I said in the foregoing, allowing only one leaf on the upper bunch 
of grapes. The laterals, he said, which w ill spring off after such topping, 
would feed the grapes ; but I do not see why one should rely upon the laterals, 
which at all events will never feed the grapes as well as the normal shoots. 

These axillar shoots often grow' spontaneously, even if no topping has 
been adopted, and this happens when the vine is too vigorous, and the number 
of spurs or the length of the canes are rather small in proportion to the strength 
of the stock. Even in such cases they are considered useless to the ripening 
of the grapes, and so they are nipped.off, leaving one or two leaves for feeding 
the eye situated imm ediately beneath. 

* Vide Agricultural Gazettej June, 1897. 
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It is only when vines have been badly tried by any insect or fungoid pest 
which may have destroyed many leaves that these laterals can be considered 
a great help to further the ripening which was checked. When the vine is 
healthy, with a regular number of strong shoots, I do not sec why these should 
be summarily curtailed, with the idea of getting the laterals to do a work 
which naturally they arc not adapted for. 

I know of a vineyard planted three years ago where the vigneron did also 
the pernicious work of curtailing without any discrimination, with the idea 
of strengthening the young stocks. Then, on the third year, he decided to make 
trellises of his vines. I went there, and I could, nine times in ten, hardly find 
canes of a proper length to stretch along the wire, because they were all very 
short, and there was a disproportionate number of axillar shoots, which, as is 
well known, can hardly be relied upon as wood-bearers of good fertile shoots. 



Every vine in healthy condition has more leaves than are really wanted. 
This, perhaps, may justify in some way the practice used in some vine- 
growing districts of suppressing some of the leaves in order to expose the grapes 
to the beneficial effects of the sun, but I must not omit that, while this is per- 
fectly right in cohl climates, where the sunny days are not many, the system 
cannot be recommended in hot, sunny places. Here grapes need to be 
sheltered to avoid any scorching effect of the solar heat, which, when too* 
severe, has a different result, i.e instead of promoting the function 
of assimilation inside of the leaves, checks it. In fact, many vignerons must 
have noticed that in very dry and hot seasons grapes do not ripen well 
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They look as if they were mature, as far as the colour of the berries is con- 
cerned ; but then the must is not so sweet, and is rather too acid, and the 
proportion of juice not so plentiful as in the years of normal summer tem- 
perature. Many must have also seen the beneficial effects of a good down- 
pour during a period of very intense heat on the ripening of the grapes. 
The moisture in the soil in the surrounding air and the lower temperature 

makes the leaves and the 
grapes start their physio- 
logical work again, which 
work was nearly suspended. 

The top leaves of a vine- 
shoot — say, those small 
leaves of the extremity 
which have not a normal 
size, and are not of a deep- 
green colour — do not do 
any effective work, because 
in them the chlorophyll is 
not well formed and scarce, 
so they are unable to do 
any work of assimilation to 
prepare the starch, which 
is the startpoint of the 
Fig. ; sugar. Hence one may 

suggest the expediency of 
doing away with them. I fall in with this idea, therefore the topping should 
only be limited to the removal of three or four inches, as it is shown in fig. 1. 

Many experts prefer the pinching, which then is done earlier — say, soon 
after the flowers set. By only nipping off the terminal (see fig. 2 a a a), to 
which is entrusted any extension of the shoot, this is checked in its growth. 

Pig. 3 represents vines trained on the Gruyot system. The shoots bearing 
grapes ( o o o ) were pinched as they reached the height of the wire F, whilst 




Fig. 3. 


these long ones (d d) on each stock of the same drawing, which sprung from 
the spurs are meant to furnish the cajies of replacement for the next winter 
pruning ; consequently, they are allowed to grow unmolested in order to 
obtain a respectable length. 
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The Figs. 4 and 5 represent two vines trained on the gooseberry bush 
system, in which no topping was effected ; but then the shoots, when they had 
reached a convenient length, were fastened and intertwined m the first 
instance, while in the second they were fastened, and the top twisted down. 



Fiir. 4. 5. 


This method of bending and twisting the young shoots controls their pro- 
fuse growth in length, and also the flow of the sap. which will be better 
elaborated. Furthermore, the shoots and leaves of each vine being kept 
together, do not hinder the easy working of the ground, and, moreover, the 
grapes are well sheltered. 

Abortive Flowers. 

When the flowers of the vine do not set and transform themselves into 
fruit there is a case of abortion ( coulurc , colatin'a). This may be caused by 
three different reasons, which we will consider separately. 

Those who are a little acquainted with vine-growing must have noticed 
that on some particular kinds of vines the fecundation does not take place, 
hence any amount of berries are missed, and on examining those tiny flowers 
one can see that the male and female organs are not well developed. This 
is a constitutional affection against which nothing can he done. Among 
experts those flowers are called coulanls. Some varieties of muscat are con- 
spicuous for this inconvenience, while most of the American true species, 
and many of their natural hybrids have but coulards or imperfect flowers. 

Sometimes the abortion of the flowers, even if, physiologically speaking, 
well constituted, is due to the invasion of parasites at the time of the 
blossoming, against which the preventive specific remedy suggested for each 
infection should serve to prevent the damage. When, during the blossoming, 
the temperature of the air falls rapidly, or when the blossoming coincides 
with a period of foggy weather, many flowers are missed, and often what 
would have been a hunch of grapes will be a tendril. This, however, is not 
much to be feared in our climate. 

But often the fecundation of many flowers does not take place regu- 
larly, hence a scarce fructification, through the superabundant vigour of the 
vine, and consequently of the shoots, because of a strong flow of the sap, 
which is mostly characteristic of vines in. low and wet soil. Then the flowers 
are “ drowned,” to translate the term used by the viguerons of some vine- 
growing districts of the Continent. 

D 
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In the case of too much moisture in the ground, a good dra unage 'would 
assist in preventing the inconvenience. If the strength is due| to the high 
fertility of the soil, then more spurs or canes should be left on t 'he stock at 
the time of the winter pruning. 

Annular Incision. 

Finally, there is the annular incision, to which the vigneron can resort. 

I say, however, that this could hardly be adopted as a general practice by a 
vigneron who owns some 40 or 50 acres of wine-grapes vineyard, and it is 
mostly considered suitable to those who grow some vines of table varieties. 

The operation consists in taking 
a ring of the bark off the shoot 
which the clusters of bunch hang 
on, and do so about one inch 
below the lower cluster (see Fig. 

G) a fortnight before the time of 
blossoming. In this case the 
annular incision affects the one 
particular bunch which was 
operated upon. 

It may be performed instead 
at the time of winter pruning 
on the one-year canes or spurs. 

Then the ring of bark is 
taken off a couple of inches from 
the insertion of the cane or 
spur on the stem. This annular 
incision so affects all the shoots which will spring from that branch. 

The width of the ring of bark to be detached is not more than four lines, 
and attention should be paid so as to not hurt the wood underneath. The 
point of a sharp pen-knife may be used for this operation, though there are 
the so-called pince sevc, which are now available for this purpose. A pince 
seve is a sort of scissors, each piece of the scissors having a double blade. 

The wound heals during the same season, an accumulation of material 
just above the incision causing a sort of swelling, because the sap is kept 
back through this discontinuity. To explain this I must not omit that the 
sap, on the beginning of the vegetation, flows throughout the central part 
towards the top of the canes and shoots. Then it is in a sort of raw state, 
and during its ascension it becomes richer and more refined aB it starts- 
to descend (elaborated sap). 

The operated part is weaker ; hence, in accordance with one of the principles 
that I put as startpoints in my former paper, “ Pruning the Vine,”* the plant 
is better disposed to fructification. 

The grapes of incised vines are not only more plentiful, but the berrie* 
are also bigger, while the ripening is ten days or a fortnight earlier. I 
must say, however, that the shoots operated are brittler, and they should 
be bound to the vine stake in order that strong winds may not break them 
down. They also are difficult to handle at the time of the winter pruning, 
because of their brittleness. 

The annular incision exhausts the vine a little, consequently cannot be 
repeated every year. 



Fig. C. 


* Vide Agricultural Oazette } Jane, 1897. 
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II. V. JACKSON. 

Op all operations connected with the growth of a tree, pruning is one of 
the most important, being a process whereby stems, branches, or roots are 
removed, repressing or checking superabundant growth. Pruning is not 
done for the sake of pruning, but is done with a view to bring about 

practical and beneficial results, a most important principle being not to 

remove any limbs or branches from forest trees unless for some cogent 
reason it is deemed absolutely desirable and necessary. Therefore, before a 
person prunes a tree he should be perfectly certain that he knows for what 
purpose the operation is intended, otherwise something disastrous will 
result. 

It is sometimes necessary when transplanting young trees to cut them 
back somewhat ; and at a later period it may be necessary to judiciously 
trim oif such laterals or side shoots as threaten to grow more robust than 

the natural “ leader.” Dying or dead brandies it is also necessary to 

remove quickly, before their decay extends to the wood of the main trunk. 



When removing a branch it should be cut off close to the tree in such a 
manner as to leave no projection, and the cut should be left as smooth as 
possible. 

Care must also be taken when cutting heavy branches to avoid the possi- 
bility of the limb, with its own weight, tearing away the bark or a portion 
of the wood. 
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A means of avoiding such a breakaway is to make an incision on the 
under-side first of all ; then a cut may be made higher up the branch, and 



Sawn limb tearing away bark and wood. 



A mode of cutting off a large limb. 


right through. "When the limb has fallen, the remaining stump is sawn off 
close to the tree-trunk as smoothly as possible, and the naked wood is then 
painted to complete the operation. 

Where it is desired to make the trees form an umbrageous head, by means 
of the system known as “ Pollarding,” as is sometimes done with willows 



Unsightly pollard. 


Proper method. 


and poplars, the main trunk should not be cut back, but the main spurs 
arc cut. 

This promotes a more rapid formation of new growth, resulting in a more 
symmetrical head. 
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When removing small limbs or branches do not leave spurs — they become 
very unsightly, and in course of time, if decay should set in, they become a 
source of injury to the wood of the main trunk. The same thing applies to 
broken branches if they are left to decay and rot ; and for that reason all 
dead portions should be carefully removed by cutting close to the trunk. 



Sawn board, showing deteriorated breakaway resulting from a dead branch. 


Deciduous and evergreen forest trees require most attention when 
planted for ornamental purposes along roads, or in parks, or ocher enclosed 
areas ; but in ordinary forest plantations the trees should be planted so 
closely that pruning will hardly be necessary, all the attention required in a 
course of years being a judicious thinning out. This is especially the case 
with the pine species; but to establish the oak, elm, and other like deciduous 
trees, with good, clean, straight trunks, more attention is needed, as they 
are disposed to throw out heavy crops of laterals when planted widely apart. 




quermis robur properly cared for. 


Any attention required should be given these trees whilst they are still 
young, as if neglected in the earlier stages there is always difficulty and loss 
in attempting to remedy ill-shapen growth later on. 

The pruning of forest or large growing ornamental trees, which have been 
planted out for shade purposes, should be very judiciously performed. After 
being planted out, whilo the trees are young, any trimming or pruning should 
be done so gradually and temporarily that while the tendency is towards an 
upward and straight growth, a firm, sound, and strong main stem is 
produced. 

In this connection it is necessary to watch for and remove any lower 
shoots or suckers, which, if left alone, would develop into the formation of 
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double or treble main stems. If more than one single leader has formed as 
in figure A, they should all be removed excepting that one which is best 
calculated to make the best and straightest trunk for the future tree, when 
the tree will appear as in figure B. 




Coniferous trees should not be subjected to the “ knife” unless actually 
necessary for some specially urgent purpose, and when large branches must 
of necessity be removed the wound should always be covered with a coat of 
thick paint or coal tar. 

Where park or avenue trees have been allowed to grow with laterals 
branching from the main stem almost level with the ground, audit is desired 
to raise the line of lowest branches for public convenience or other purpose, 
it is generally desirable to arrive at the object in view by steady successive 
operations season after season rather than by cutting wholesale into the tree 
all at once, thereby giving the tree a rude constitutional shock, and possibly 
for a while rendering it unsightly to the public eye. 

Another matter of great importance is that the too sudden removal of a 
large quantity of shade bearing lower laterals brings into full exposure the 
surface of the ground covering the roots ; and should very dry sunny hot 
weather supervene there will inevitably follow a parching of the root fibres, 
altogether foreign to their constitution, formed, as they have been, in dense 
shade for years. 

By the system of gradual pruning into shape the work is not noticed, the 
tree will not suffer to any appreciable extent, and as it is growing all the 
time, upon the third or fourth final pruning taking place the balance and 
symmetry of the tree will have been retained. 
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Pruning is practiced in Bummer and winter, mostly, however, during the 
latter period, and forest trees should generally be treated after the growth 
of the season has been formed. The best time for pruning oft’ heavy limbs 



is when three-parts of the summer season is past, right on into winter, but 
early enough to allow of the wounds healing before heavy frosts set in. 
Lighter branches may be trimmed at any time so long as frosts are not 
prevalent. 
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Profitable Poultry- breeding for the Local and 
English Markets. 

GEO. BRADSHAW. 

(Continued from p. 731.) 


CHAPTER XIII. 

Local Marketing. 

In poultry, as with other agricultural produce, a question of the very first 
importance is marketing ; and there is no doubt but that much of the 
former lack of interest in the poultry business has been due to the very low 
prices obtainable in our local markets. This was more evident during the 
past two or three years, when the very low prices for cereals influenced 
many farmers to much increase their poultry flocks, thinking that feeding 
their wheat to fowls would make them a better return than 2s. (id. a bushel, 
the then ruling market price. However, the las methods employed in the 
poultry rearing were not responsible for all the disappointments of the 
business, the loose manner of marketing further contributing to that end. 

When in an earlier part of this work I wrote disparagingly of the table 
poultry sent to the Sydney markets, I did not wisii it to be inferred that 
the entire supply bore the character of poor scraggy specimens. That there 
are good poultry reared in the Colony cannot be denied, but too frequently 
these are put on the markets with handicaps which detract from their 
fetching full market value, and too often mean a loss to the producer where, 
with the exercise of ordinary care, the transaction would have been a profitable 
one. A very large part of the Sydney poultry supply comes by steamer from the 
Northern districts, being forwarded to the Sussex-street agents for disposal ; 
and shortly after the arrival of the steamer are taken delivery of, and placed 
outside the respective stores for sale. Anyone interested in the marketing 
of stock can any day see numerous examples of the loose methods adopted 
by the producers in placing their goods befoie purchasers. 

Number 1 coop or crate may contain a dozen really good chickens, which, 
had they been alone, would possibly fetch 4s. a couple, but included in the 
crate are half a dozen much younger ones, too small and too poor to find 
buyers. A poulterer comes along, and to get the good chickens which ho 
requires is obliged to take the poor ones as well, the entire lot much lessened 
in value. The agent cannot be expected to separate the fat from the lean, 
the old from the young, or the healthy from the sick, and did he, the 
undesirable lots would too frequently be left days on his hands before 
finding a purchaser — did they live to such a time — and then only at some 
nominal figure. 

Number 2 crate may have a score of excellent table fowls, the handicap in 
this caso being the fact that half a dozen old hens accompany them, their 
presence approximately reducing the price from 4s. to 3s. per couple. 
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Another lot may consist of a few good marketable fowls accompanied by 
a patriarchal rooster, whose presence injures the sale of his younger com- 
panions. Other crates have been observed where two or three very small or 
sickly chickens have been included with an otherwise good lot, the weak 
ones in this case arriving trampled by the strong and healthy. 

Other cases have been noticed of ducks and fowls mixed ; of a crate of 
good ducklings affected for ill by the presence of perhaps the parent drake, 
or a couple of old Muscovies ; while, in w T hat is called the duck season, the 
deaths in transit to Sydney due to unsuitable packages, overcrowding, or 
other causes, frequently amount to 10 per cent, of the whole. 

The illustrations 1 have given and others may be noticed any day, and 
those who have gone into the matter calculate that fully 20 per cent, is lost 
to the consignee through this inattention or neglect. 

That this great loss is preventible is easily understood, and the wonder is 
that such an expensive apathy is allowed so long to continue. 

The producer who has a mixed lot of chickens to market should assort 
them and send in two crates, the best in one crate, and the inferior lot in 
the other. 

If he has a lot of good-sized fat chickens, and three or four smaller ones, 
rather than imagine that he can get the few inferior ones sold with and at 
the same price as the prime, they should be kept at home. When buyers 
are purchasing they do not look in the crate for the best specimens, but the 
worst, and purchase accordingly. 

Where the desire is to “ run in” an old rooster with a lot of good stuff, 
the little plan invariably fails, inasmuch as if disposed with the others ho 
will detract from the value of the lot. It will pay the owner best to eat the 
old bird, and market the young ones. When young table fowls and old hens 
are to lie disposed of, they should be sent in separate crates ; the same with 
ducklings, only those of a like size should be consigned in one coop. Should 
a few of small size be amongst the large ones, they are invariably trampled 
to death on the journey ; old ducks should be sent in separate crates irom 
the young, and in all cases it will pay better to destroy sick birds, than to 
attempt to dispose of them amongst healthy ones. Overcrowding should 
also be avoided, frequent deaths occurring from this cause. 

Marketing Eggs. 

It is one of the strangest things imaginable that any suggestions con- 
cerning the simple subject of ‘‘selling oggs ” should be necessary, yet such 
is the case. The unquestioned fact being that wore the supply of eggs 
graded according to size and colour, and forwarded perfectly clean, it would 
increase their value by |d. a dozen in summer, and at the least Id. in the 
winter months. This appears but a small item ; still from the daily papers 
we see that 8,000 dozen of eggs left the Clarence District in the month of 
August ; hence a sum of over £30 w T as lost to the producers for that month 
through neglect in this particular alone. When consignments are small, 
grading whether to size or colour is scarcely practicable ; but it is frequently 
the case when storekeepers are the consignors. The quantities are large, 
and it would pay well to first wash all the soiled eggs, then “candle” 
them to prevent any bad ones reaching the market, and thus injure his 
brand. This “ candiing ” in expert hands can be done very expeditiously, 
and by having two receptacles eggs can be graded into whites and browns, at 
the same time, which will insure them a more ready sale, and at a better price. 

In an earlier chapter, I made special reference to the great disparity 
between the price of eggs in the summer and winter seasons, and attributed 
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the cause to shortsightedness in not arranging the hatching season, bo to 
have the pullets coming on to lay in the dear months. Should this be syste- 
matically done by the large body of poultry-keepers, the increased production 
in the scarce season would certainly bring the price a little lower. This, 
however, would be far more than met by the higher price in the spring and 
summer, resulting from a decreased supply at those times. Indeed were the 
egg supply regulated as suggested, there is no reason why the minimum 
price should be less than 8d. a dozen at any time of the year ; however, there 
are no grounds to believe that such favourable anticipations may soon be 
realised ; hence it is left me to suggest some means whereby the producers 
may receive more than the 4|d. or 5d. per dozen, the usual return for some 
months in the year. This can be accomplished by either of two ways, or 
both. The first is, that in place of forcing the eggs into the market in the 
cheapest time, some satisfactory system of preserving be adopted with a view 
of selling them when prices are much higher ; the other plan is exporting 
them to England, for like other classes of colonial produce, our plentiest 
and cheapest time is the scarcest and dearest in England, and both ways can 
be relied on to give excellent results. I shall now brielly describe the most 
simple and up-to-date methods of preserving, and will leave the exporting 
for later reference. 


Preserving Eggs. 

The natural propensity of the feathered tribe is to lay their eggs and hatch 
their young in the spring ; and although fowls, through domestication, produce 
eggs all the year round, still, in spite of this domestication, nature asserts 
itself, the spring months being those wherein all fowls produce their eggs 
in greater abundanco, the effect of this increase in the supply being 
responsible for the very low prices obtainable at that season of the year. 
To keep or preserve this surplus supply until the months when they are less 
plentiful and more profitable has occupied the minds of householders and 
poultry- breeders from very early dates, and still does, new methods appearing 
with unvarying regularity. 

The four principal methods of preserving eggs have been given as 
follows : — The wet method ; the dry method ; the heating method ; and the 
cool method, — the main principle being to keep the eggs from contact with 
the air. On 8th February, 1791, William Jaynes was granted Letters 
Patent for preserving eggs. The formula is in extensive use at the present 
time, and is called “Jaynes’ Pickle.” Since that time over eighty patents 
have been granted in the United Kingdom for preserving eggs ; but it has 
been proved that very many of them have been interesting experiments 
rather than commercial methods. 

Five pounds of fresh slacked lime, one pound of salt, and half a pound of 
cream of tartar, dissolved in about 20 gallons of water, will be found the 
cheapest and most effective of the wet methods ; a water-tight vessel is then 
to be almost filled with eggs, and the pickle poured on until the eggs are 
thoroughly immersed. The vessel should then be hermetically covered, 
placed in a cool room or cellar, and allowed to stand unmolested for three or 
tour months, when the market price will be Is. to Is. 6d. per dozen ; con- 
sequently, for the producer or egg-merchant, the investment will make a 
return of over 100 per cent. 

Egg-pickling is carried on to a much greater extent in Victoria than in 
this Colony ; so much so that in the dear months the daily papers there give 
quotations for pickled as well as new-laid, threepence per dozen usually 
separating these from new-laid. They are sold openly in the Melbourne 
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markets as pickled, and purchased as such. The pickling is usually done by 
dealers who purchase in the cheap months, and market in the dearest, and 
as Is. 3d. to Is. 6d. per dozen is a frequent quotation for such, the profit is 
apparent. Of late, many of the Victorian farmers are preserving or pick- 
ling their own eggs, thus getting the full profit for their produce — as 
they should. 

Pickling, or otherwise preserving, is done in a moderate way in thia 
Colony, chiefly by confectioners, they being alive to its advantages, and thus 
reaping the 200 or 300 per cent, profit which should legitimately belong to 
the producers. Dipping the eggs in melted fat, butter, oil, or liquid 
paraffin, is also recommended. W ater, with 5 to 7 per cent, of salt, will 
also preserve for at least three months. Of the wet methods, “ Jaynes’ 
Pickle ” has stood the test so long, it possibly cannot be improved on. How- 
ever, in this warm climate, its advocates usually make it stronger than the 
original formula. 

The dry methods are more simple still, and consist in tightly packing the 
eggs in either dry bran, pollard, sand, lime, or other substance. The fol- 
lowing is, perhaps, the simplest and most satisfactory of the dry methods, 
as the writer can testify, from one of his own exhibits, which was awarded a 
prize at Dublin Dairy Show some thirteen or fourteen years ago. The class 
was for preserved eggs, to be delivered to the Secretary four months before 
the opening of the Show, and to be tested in both the raw and cooked state. 
There was a large number of exhibits, and all manner of packing and pre- 
serving used. Those of w r hich I speak were simply packed in dry salt, and 
they opened out as fresh as the day they were laid. The dry salt system 
has also been tried in Australia, and to my own knowledge, eggs embedded 
in salt for nine months were quite good. The system is the more satisfac- 
tory from the fact that the eggs come out quite clean, and have no appear- 
ance of having undergone any process, while the same packing (salt) can be 
used for years ; hence it is not coupled with any great outlay. Large boxes 
or barrels will suit ; 2 inches of salt to be placed in the bottom, then a layer 
of eggs ; the salt to completely cover these, and a repetition, till the case be 
filled to within 2 inches of the top ; it should then be filled with salt, and the 
lid nailed down. 

The hot method is a simple one, but I cannot vouch for its efficacy. 
Water is heated to about 150 degrees E., and a basket of eggs is dipped in, 
and left there for thirty or forty seconds, which coagulates what is called 
the pellicle under the shell, thus excluding the air. 

The cool methods are the most effective of all, — the simplest being to 
collect the eggs fresh, pack in any box or basket, and place in a cool cellar 
at any temperature below 50 degrees. In this w^ay they can bo kept fresh 
for three months at a time — sufficient to test the profitableness of the 
experiment. In or about many farm houses there are such places, and, if 
not, a pit dug in the earth can be utilised. 

However practicable any or all of the above systems may be, the freezing 
chamber or cool method is for all purposes the best. The only thing to do is 
to pack the eggs in boxes or other receptacles, and keep in the cool chambers, 
at a temperature slightly above freezing point — say, 32 to 30 degrees — and 
there is no further trouble. With this temperature the eggs can not only 
be kept an interminable time, but can be sold, and have been, in thousands 
of dozens, as new-laid, and fetched in England top market price. Nor is 
there any deception in describing them as such, for in a temperature as 
noted everything in the egg is held in suspense. There is no process of 
decay, consequently they retain all their original qualities, which cannot be 
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said of those treated by many other processes. The one great handicap to 
this plan is, that it cannot be generally adopted, from the fact that there are 
at present no cold-storage chambers with a proper and continuously regu- 
lated temperature ; and were there such, and a moderate charge made, 1 feel 
sure they would be well patronised ; nor need there be any doubts as to the 
nature of the results. Possibly the most important and interesting circum- 
stance in connection with the cold storage of eggs is the fact of a complete 
suspension of the manifestations of life, and the reversal of this when 
placed under a hen after many months in the cold stores. Should the tem- 
perature fall below 32 degrees, and the eggs freeze, all vitality will then be 
destroyed ; but if over 32 degrees, and under 40 de;grees, eggs five months 
old have been known to hatch ; and how long this vitality can be held in 
such suspense has not yet been determined. 

Preserving eggs has of late been receiving much attention in some of the 
daily papers, stress being laid on the statement that infertile eggs are the 
best to preserve. This is certainly correct ; but as the majority of breeders 
keep male birds with their flocks, the recommendations are of little effect. 

So far as “Jaynes’ pickle,” the “dry salt,” and the “cool chamber” 
methods are concerned, eggs to be fresh is the only essential. .1 should also 
say that there are chemical compounds of various kinds patented for pre- 
serving eggs, which are effective enough in preventing decay ; but consumers 
have an aversion to any foods known to be treated with preservatives. Be- 
fore leaving this subject I should observe that the possibilities of the egg 
trade, through the instrumentality of cold storage, are very great ; and 1 
look forward to the time when huge quantities will be stored in this way 
during the cheap season, and kept until the scarce time, which would do 
much to restore an equilibrium in the summer and winter prices, and still 
further assist in making poultry-breeding as valuable an adjunct to the 
farm as it should be. 


CHAPTER XIV. 

Export Marketing. 

Independent of the recommendations of this work becoming adopted, thero 
is not a doubt but poultry-breeding for profit, i.c., marketable fowls and 
eggs, is about to become more general than has ever been in the Colony ; 
and as the local consumption is of a very limited kind, and cannot be much in- 
creased, the inevitable result will assuredly be much decreased market values. 

In seasons of low prices for cereals, poultry can be reared prolitably r , at 
figures even lower than those now ruling ; but, speaking generally, should 
poultry become much more plentiful the Sydney prices will become unprofit- 
able, and we will have to look about for markets beyond Australia, has had 
to be done in connection with our meat, butter, and other produce ; and the 
same process — the refrigerating chambers — which has for a number of years 
landed the above perishable products in the world’s market, has already come 
to the poultry-breeders’ rescue. Many thousands of fowls, ducks, geese, 
and turkeys from the other colonies during the past three years have been 
landed in London in excellent condition, many of which were sold at good pay- 
able prices ; and, however essential the paying element is to the success of the 
export poultry trade, other and even more important results have followed. 

It is very well known that, for a number of years prior to 1894, poultry 
of all descriptions in the Melbourne markets ruled at prices 20 to 25 per 
cent, lower than in Sydney, while in the early months of that year they 
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were frequently quoted in the daily Press as almost unsaleable. This fact 
prompted the then Victorian Government to send a few trial shipments to 
England, to test the practicability of an export poultry trade. These, after 
paying freight, London charges, and other expenses, brought net returns to 
the shippers much in excess of the then local price, with the result that the 
Agricultural Department of that colony established an export depot, to 
advise, assist, supervise shipments, and in other ways to establish a trade with 
England in poultry ; the lirst year’s transactions showing that 35, OCX) head 
of various sorts were placed on the London markets. The effect of these 
large numbers leaving the Colony affected the local markets to such an extent 
that poultry breeders in Victoria have for the past two years been receiving 
prices in the local market unheard of for a long peries of years, from 50 to 
a hundred per cent, more than the ruling price in Sydney for the same class 
of goods. The daily papers of the two colonies bear testimony to these 
statements, as the following quotations will show: — 

January 7tli, 1807, Melbourne. j January 7th, 1S97, Sydney. 

Fowls, 4s. to .Is. 9d. per pair. Fowls. 2s. (id. to 3s. Gd. per pair. 

Ducklings, 3s. Gd. to os. (id. per pair. J Ducklings, 2s. Gd. to 3s. Gd. per pair. 

r.'ecse, 3«. Gd. to os. Gd. per pair. Geese, 3s. to os. per pair. 

Turkey hens, os. to Gs. 6d. per pair. Turkey hens, 4s. to 5s. per pair. 

Gobblers, 10s. to 15s. i Gobblers, 7s. to 10s. per pair. 

Every month since January the same or a greater difference has been 
witnessed in the prices, and in the present month (September) poultry of 
every description in Victoria has been at famine prices, fowls and ducklings 
going np to 7s., geese to 10s., and turkeys to 20s., per pair. That there were 
many consignments sent to England, which would have done as well or better 
in the local market is true, and a few lots on which losses were made, but 
this was a small price to pay for the enormous benetits which have resulted 
therefrom, and has been calculated at some thousands of pounds. The most 
remarkable thing in connection with Australian poultry in England is the 
fact that when our beef and mutton — no matter of what quality — is sold 
there, it fetches less than half the price of English, but when suitable 
poultry have been sent they have always sold as well as the home-grown. 

The following account sales of actual shipments are at present before me, 
and are worth reproducing. A farmer from Warrnambool shipped 40 pairs 
of ducklings bv the s.s. “ Aberdeen,” which realised 7s. per pair, on which 
ho paid for packing and freezing, 13s. 4d. ; for ocean freight, 25s. ; insurance, 
Is. 0d. ; landing and warehouse charges, 11s. (3d. ; brokerage and commis- 
sion, 18s. ; total, £3 10s. 4d. ; which left him a net return of £10 0s. Sd., 
or a trifle over 5s. per pair. The then Melbourne price was 3s. per couple. 
The ducklings were of no particular breed. A nother farmer sent, in the same 
vessel, a consignment of rekins, and got Ss. per couple, and a few others 
realised 0s. 6d. This exporter in a following vessel sent thirty goslings, 
which brought 12s. per pair, or about 8s. net. A Mr. Sanger, from Benalla, 
exported 18 chickens, and realised 8s. per pair, hut through some unexplained 
cause the charges amounted to 3s. Gd. per pair ; still, this left him 4s. 6d. — 
much more than the local price. Ducklings have brought as high as 9s., 
and as low as 5s. ; poultry as high as 8s. 6d., and as low as 4s. 6d., but it 
should be borne in mind that the above consignments wore landed in a 
season when poultry were scarce and dear ; but as a set-off in a small degree 
the charges are also reduced, and should not now amount to more than Is. 
3d. each for fowls and ducklings, and 2s. each for geese and turkeys. 

Speaking generally, in England poultry all the year round are as cheap as 
in the Colonies, and the only reason why we can at all attempt an export 
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trade, is that the winter months there are not favourable for hatching, with 
the result that in March, April, May, and early part of June, chickens and 
ducklings cannot be had except in small numbers, and with the opposite 
seasons here, our poultry are the plentiest and cheapest at that time ; conse- 
quently, there is no reason why we should not largely cater for this trade, 
which has unlimited dimensions ; one fact must be mentioned, should the 
English winter be an open one, and favourable for poultry breeding, prices 
go down, as they did during the past season. Still, if producers here would 
but give more attention to breeds, and breeding, there is no reason why we 
should not be able to place our poultry profitably on the Home markets, in 
the months mentioned, irrespective of the temperature of the English winter. 

As already said, it is the scarcity of chickens and ducklings in England at 
particular seasons, which appeals to us, not the scarcity of table fowls, as 
understood here, which mav mean birds from 8 months to any age. In 
March and April the Englisli markets are stocked with good and fat birds ; 
late hatched in the preceding year, from 7 to 8 months old, and however 
these may be valued in Australia for the table, in England they are not 
chickens ; certainly there would be a sale for such were they sent Home, 
but why keep and feed poultry for eight months if a better price can bo 
obtained at from eighteen to twenty-four weeks old ? English people at the 
season noted, will pay a good price for suitable goods, and in the case of 
chickens they must bo under G months old, and to this effect, they must bo 
well fed every day of their lives from the time of hatching, and be fat, and 
in otherwise good condition, when sent to be killed. Nothing under 3J lb., 
live weight, should be forwarded, and at from 5 to 6 months old chickens 
of good table sorts should weigh G lb. each. Ducklings should have a 
minimum live. w r eight of 4 lb., and if Aylesbury or Pekins, or a cross from 
these varieties be bred, with good feeding, they should weigh G lb. at from 
3 to 5 months old. The following is the monthly wholesale price, received 
by Messrs. Brooke Bros., Leadenhall Market, London, during the past 


prime chickens: — 
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J anuary 

••• 3 

0 

to 

4 

0 each 
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99 
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99 
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99 
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6 
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3 
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99 
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6 

99 

3 

0 

99 
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6 

99 

3 

0 

19 
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9 

99 

3 

3 
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The same firm supply the following for ducklings : — 




8. 

d. s. 

d. 

January.... 


... 3 

0 to 5 

0 each. 

February 

... 

... 3 

6 „ 6 

0 „ 

March . . . 


... 4 

6 „ 8 

0 * 

April ... 

... 

... 6 

6 „10 

0 „ 

May 

... 

0 

0 „ 8 

0 „ 

June 

... 

.... 5 

0 „ 7 

0 „ 


The above were all well-grown Aylesbury ducklings, and young* 
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Turkeys weighing from 12 to 20 lb. can be profitably shipped to England, 
hut only* to catch the Christmas markets, and at that season are worth from 
lOd. to Is. per lb. There is little demand any other time, and the heavier 
the birds the greater will be the price per lb. 

Welbgrown fat goslings will realise more than double the Sydney prices, 
which should leave a good margin of profit to the exporters after paying all 
charges. 

Exporting Eggs. 

Shipping eggs to England, profitably, w r as at one time considered an 
impossibility, the distance and climatic influence being considered barriers 
to the success of any such attempts. Thanks, however, to refrigerating 
machinery, they can be landed there not only sound, but in such perfect 
condition that some of the best English houses have purchased and sold them 
as new laid. Messrs. Oetzes and Gerritsen, a large London firm who trade 
extensively in eggs, had a representative in Australia two years ago, who 
shipped to his firm many thousands of dozens, and the firm reported on them as 
follows: — “ The eggs by the “Massilia” were of good quality, and when 
opened out presented an attractive appearance, they being carefully packed 
in cardboard divisions, filled in with dry pea husks. The consignment was 
carried at 1 degree above freezing-point, and the freight is equivalent to 
about 3d. per dozen, which left the net return of 9d. per dozen.” 

The local price at the time of shipping was 5d. to 5 id. 

Eggs, to realise the best English prices, must be clean, of the same size 
and colour, and forwarded perfectly fresh, for on the latter depends entirely 
the manner in which they open out. An egg or eggs put into the cool 
chamber, and kept an indefinite time, at a temperature slightly above 
freezing, when brought out, will be in exactly the same condition as when 
put in, whether the time be months or years ; hence, to cultivate a new-laid 
egg trade with England, it is absolutely necessary that they be perfectly 
fresh when forwarded to the cold stores, and, like poultry, they must be 
shipped to reach England in the dearest time for such products, w r hich, in 
the case of eggs, is November, December, and January. After the latter 
month home prices fall to such an extent that exporting becomes unpayable, 
and as supplies to our own markets are then becoming limited, and prices 
going up, the egg-producer will have good remunerative returns throughout 
the year. 


In conclusion, I might say no one should run away with the idea that he, 
or she, can make a fortune by poultry-breeding any more than they can by 
making the most of the other adjuncts of the farm, but I do say that if 
farmers give the same attention to their poultry as they do to the other 
stock of their farm that the results will bo beyond anticipations. Also 
bearing in mind that no matter how largely the industry may increase, the 
export trade can always be relied on to relieve our glutted markets, and the 
success and profitableness of the business, whether for the local or English 
markets, depends upon good management and adherence to a few simple 
essentials given herein, which, if at all complied with, might raise poultry- 
breeding to a great national industry. 
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The following information with respect to the curing of meats is from the 
last annual report of the Bureau of Animal Industry of the United States 
Department of Agriculture. 

An inquiry concerning the famous Smithfield hams was recently received 
hy the Department of Agriculture, Washington, and the information desired 
was deemed of sufficient importance to warrant the sending of a special 
inspector to make an investigation as to the especial merits of this product, 
the process of manufacture, and the causes from which its excellence is 
derived. The report of the inspector is given in full below : — 

The celebrated “ Smithfield ham ” gets its name from the little town of Smithfield, 
which is located on Pagan Creek, about 30 miles from Norfolk, V.A. About one hundred 
years ago a gentleman hy the name of Todd began to cure the meat, hams and bacon 
from the almost wild hogs that were allowed to run in the extensive forests surrounding 
Smithfield. 

The fame of the hams thus produced spread ; consequently the business of producing 
hams extended. The business lias descended from one generation to another, and has 
been perfected, until the only rival to the Smithfield ham is the celebrated Westphalia 
ham, which is considered by many to be inferior to this product. 

There are numerous producers of the genuine Smithfield hams, and they have many 
imitators. The principal packer of these hams is Mr. E. M. Todd. He puts up about 
12,000 hams annually. Mr. J. O. Thomas is probably the next largest packer. 

Unlike Mr. Todd, Mr. Thomas raises a good many of the hogs he uses. He has a farm 
of about 2,500 acres. A large part of this is heavy woodland, and in these woods his 
hogs run almost wild. All the farmers raise hogs to some extent. Most of them sell their 
hams 44 green,” that is, uncured, to the packers, who, in most cases, are farmers upon a 
larger scale. The hams thus bought are very carefully selected, all those not coming up 
to a certain required standard being rejected. The standard price paid last fall for green 
hams was 14 cents per pound, delivered at the smokehouses. 

There are several things necessary in order to produce a Smithfield ham. 

1. The kind of hog amt — It is impossible to make a good ham from a Western hog. 

By that I mean a ham with the peculiar qualities of the Smithfield. The demand for 
these hams has grown to such an extent that some of the packers have been tempted to 
try hams from other parts of the country. Mr. Todd, and also Mr. Thomas, purchased 
some of the Western hams ; and, hy curing them with care, tried to make them like 
those grown near Smithfield, but they failed to give satisfaction. They even tried to 
purchase the live hogs, and kill them themselves, but then they were not like the home- 
grown animal. The hog from which the ham is produced is the unimproved, half-wild 
“razorback ” hog that is peculiar to the mountainous portions of Virginia, Kentucky, 
and Tennessee. I asked this question of numerous fanners and packers 

“ Why do you not use the improved breeds of hogs at least for crossing with your 
4 razorbaeks * and get an animal with less nose, shaped more likod a hog and less like a 
racehorse ?” The unvarying answer was, 44 We have tried it and nearly spoiled our ham**' 
The grain is too coarse, and the shape of the ham is not the same. We want the long-nosed, 
slab-sided, long-legged rooter.” These hogs appear to be nondescript in breeding ; they 
have extremely long noses, are very thin-siaed, deep-chested, with small flanks and 
extremely long, sloping hams. 

They show the attempts that have been made to improve the breed by the variety of 
colours and marks seen among them. Many of them are black, with no white. Some are 
white. The majority are spotted black and white, while not a few show black, white, 
and red mixed irregularly, and many are a peculiar iron-gray in colour. 
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2. The manner in which the hoys are fed. — I visited a number of farmers who are 
successful producers of these harnsj and from tVffem I find a singular similarity in methods. 
The sows run at large in the woods, and pig about the 1st to the middle of April. From 
the manner in which the hogs are kept, however, the time of pigging is not easily con- 
trolled. The pigs run during the summer months in the woods, living upon the nuts and 
roots which they can secure. They are not fed on anything to make them fatten. Most 
farmers give about one ear of corn night and morning to each hog in order to “ keep 
them to the call.” In the fall, when the corn crop has been gathered, the hogs are turned 
into the corn-fields. In these fields every other row has been planted to “ black-eyed ” 
peas, and the hogs are allowed to gather these and the small corn that has been left in 
the field. When turned into these fields they are very thin. The feed they get there 
causes them to begin to fatten rapidly. As the potatoes are gathered the hogs are allowed 
to follow in these fields, and get those that are left. In that district which produces the 
most Smithfield hams, there are a great many sweet potatoes and peanuts raised, and the 
hogs are allowed free access to these fields as soon as the crops are gathered. 

This method of feeding fattens very rapidly. The potatoes, and particularly the pea- 
nuts, add fat with astonishing rapidity ; but the fat is very soft. Peanut fat, in particular, 
has a translucent, oily character, which, from its tendency to drip when the hams are 
hung up, causes a great shrinkage in the weight. 

After the fields have been cleaned up in this manner, and before the hogs can “go back” 
any in their fattening, they are taken out of the fields and put into close pens, and fed on 
corn and clean water. The pens are made dry with good shelters on the northern ex- 
posures, and a chance for plenty of sunlight. The hogs are plentifully bedded with pine 
straw, gathered from the woods, and fed all the corn they will eat, and given all the clear 
water t hey want. When the hog is penned his days for w\illowing are over. From this 
time until slaughtered he lives a life of enforced cleanliness. The hogs are kept in this 
feeding pen until just the right condition is produced. They must not be too fat nor too 
lean. Many of the larger hog-raisers inform me that they frequently have several killings 
from the same fattening pen, some getting into condition sooner than others ; and, as 
they do, being culled out and slaughtered, the rest remaining for a longer time until just 
the right condition has been attained. All were positive in the assertion that “ swill 
feed ” spoils the hams, and that corn was a necessary article to finish the product in 
order to produce the best hams, while all were equally positive that it was impossible for 
them to buy hogs from the West — by that, meaning anywhere away from their immediate 
vicinity — and produce the same quality of meat, even if they kept them long enough to 
fatten them themselves. These hogs, when fat, weigh about 125 to 190 pounds as the 
extreme limits ; larger hogs are not considered desirable. 

5. After fattening, the hogs are carefully slaughtered. In this, as in all the other pro- 
cesses, great care is used. The animals are carefully handled to prevent bruising, and 
are carefully bled. The most particular part of the killing process is cutting up the meat. 
The hams are the first consideration. They are very carefully cut out, care being taken 
to trim them so as to leave the tissues in the ham proper intact. The “ hock ” joint is 
left long. The hams are not cut close, care being taken to leave all the connective tissues 
possible at the “ upper ” end to prevent as much as possible the hams from dripping 
when hung in the smokehouse. 

4. The next important process is curing. Mr. Todd, who cures mere than any other 
one man in Virginia, kindly gave me his whole process. His method is the same as 
used generally in the South, which is noted for its production of superior pork. In an 
article on “Something about Hams,” in Ltdie's Jit nut rated Weekly, August 16, 1894, 
Philip Poindexter gives Mr. Todd's method in full, and Mr. Todd assures me it is- 
correct. This method is the one employed by all the producers of Smithfield hams. It 
is as follows : — 

1. The hams are placed in a large tray of fine Liverpool salt. Then the flesh surface 

is sprinkled with finely-ground crude saltpetre until the hams are as white as 
though covered by a moderate frost ; or, say, use 3 to 4 pounds of the powdered 
saltpetre to 1,000 pounds of hams. 

2. After applying the saltpetre, immediately salt with the Liverpool fine salt, 

covering well the entire surface. Now pack the hams in bulk, but not in 
piles more than 3 feet high. In ordinary weather the hams should remain thus 
tor three days. 

3. Then break bulk, and resalt with the fine salt. The hams thus salted ami re- 

salted should now remain in salt in hulk one day for each and every pound each 
ham weighs ; that is. a 2-pound ham should remain two days, and in such pro- 
portion of time for larger and smaller sizes. 

4. Next, you wash with tepid water until the hams are thoroughly cleaned, and after 

partially drying rub the entire surface with finely ground black pepper. 

E 
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5. Now the hams should be hung in the smokehouse and this important operation 

be begun. The smoking should be very gradually and slowly done, lasting 
thirty to forty days (most packers using green hickory or red oak to smoke 
with). 

6. After the hams are cured and smoked they should be repeppered to guard against 

\ ermin, and then bagged. Tlie.se hams improve with age, and may be considered 
perfect at about one year old. 

The conclusion naturally to be drawn from these facts is that any luxin treated as these 
packers treat theirs would be better than the average. The Smithiield ham, however, 
owes its popularity to its peculiar flavour, and this flavour is not due to the manner in 
which it is cured, else any ham cured in the same manner would rival it. It does not 
owe its flavour to the manner of feeding altogether, else hogs from other parts of the 
country could be brought here and perfected. The necessary things in the opinion of the 
producers may thou be summed up as follows : — 

1. A slow -growing, peculiar-shaped hog. 

2. A peculiar game flavour produced by the wild life in the woods and the nuts, 

berries, etc., upon which it lives. 

3. Rapid production of flesh when the fattening process begins. The fat formed of 

corn and pure water. 

4. The method of curing and smoking. 

All these points seem necessary to the production of these hams. 

It; would be of interest to know if the hogs produced in southern Kentucky and parts 
of Tennessee would not produce these hams. The hogs in many parts of these States 
are raised in the same manner, except in the process of fattening, and to all apj>caraiiecs 
are the same hog. 

Undoubtedly many hams are sold as Smithiield bams which are produced in other parts 
of the country, and which are inferior in many respects to the genuine article. The 
supply is limited and the demand is great. Very few of those produced are sold to tin* 
trade. Mr. Todd is the principal packer, lie buys bis hams whenever he can get those 
that arts suitable. He assures me that he cannot get hams outside of four counties in 
Virginia that will answer his purpose at all. Isle of Wight, Surry. Southampton, and a 
portion of Nanscmoiul counties, Virginia, produce all the hams that are the genuine 


Smithfield. 



Mr. Todd 


About 12.000 

Mr. .). O. Thomas 


,, 

Mr. M. F. Loughron 


,, 2,000 

(apt. O. d. Delk 


J ,000 

Mr. Chapman 


, 1 ,.100 

Other local dealers 


,, 1,000 

A total of about ... 
sold from Smithfield and vicinity. 



20,000 


There are probably one-third more sold by various fanners who cure them in n small 
way, making a total of about 30,000 hams which arc produced annually, aud which are 
the genuine Smithfield hams. 

These hams average when cured about 10 lb. in weight : some are a little heavier, 
while perhaps the greater number weigh rather less. At 10 lb. the total output would 
be 300,000 lb. 

They sell in the smokehouses at about an average price of i?() cents per pound, some 
packers, like Mr. Thomas, getting an average of 22 cents for their whole product. This 
makes an annual income of about $00,000 from hams alone to be distributed among the 
farmers of Isle* of Wight, Surry, Southampton, and Nansemond counties. This territory 
could undoubtedly raise many more hogs. 

The output could be doubled many times were the farmers not afraid of losses from hog 
cholera. As it is, most of the farmers raise a limited number of hogs, knowing that they 
have a ready sale for their hams either cured or green, and have their other crops “ to 
fall back on ” should hog cholera break out. I found the largest number raised was 
about 200 head, while almost every farmer has a few. Mr. Todd sells his hams on orders 
received before the crop is cured. He supplies a limited trade in the principal cities of 
this country and sends some to England and France. 

Mr. Thomas sells his whole output on private orders, selling none to the trade. His 
principal market is family trade in Boston- New York, Philadelphia, Washington, D. C., 
♦San Francisco, and he receives orders from private parties in Europe and the Sandwich 
Islands. 
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Many of the smaller producers sell their hain3 in this manner, while some others trade 
theirs at the stores for groceries, or sell in small lots to commission houses in various 
near-by cities. 

The rest of the meat, viz. , the side pork and shoulders, is in most instances cured in 
exactly the same manner as the hams, and used by tin; farmers to feed their field hands, 
or to furnish breakfast bacon for the local trade. The sides make very desirable bacon 
that is much sought after among the negroes ami in the small towns. The farmers who 
sell their hams use most of the side meat to feed the families of tlieir farm hands, although 
some of it is sold in the markets. The breakfast bacon from these hogs is peculiarly 
sweet and is much sought after by many. It is impossible to say how many parties are 
engaged in the production of these hams without taking a census of the farmers in the 
counties referred to, but the principal packers are the ones named. 

In the above report, full details have been given, including the names of 
the packers, in view of the limited and comparatively local trade affected and 
of the value of presenting for the information of pork breeders generally 
some of the nice points involved in the production of superior and high- 
priced pork. 

Other inquiries in regard to the processes in use in the United States of 
curing meats, particularly hams, suggested the utility of extending like 
inquiries to other places. Letters were addressed to inspectors of the 
Bureau of Animal Industry at t lie principal packing houses of the country, 
asking them to obtain for comparison the formula used by the packers in 
preparing such products for the market. 

In a comprehensive report concerning the curing of hog products in a 
"Western packing plant the' feature of especial interest embodied a descrip- 
tion of the process of pickling by injection. 

The curing of the meat commences when fresh-slaughtered swine are 
placed in a chill room, the temperature of which is to F, at the start, 
gradually falling to 2S' J F. thirty-six hours later. 

After remaining in this condition torn -eight hours, the carcasses are 
removed to an ad joining room, w here they arc cut into such sizes and shapes 
as the quality of the meat or the demands of the market require. .From the 
cutting bench the meat passes to the curing rooms below, where* it is then 
exposed to the action of the following-described pickle: • 

i\>nnnln for eurinrf h<nn.* t should < r<, hacott , dry m:f mmf, and mcr-i jmrk. 

Carl-'. 

( ’blonde of sodium (salt ) ... ... ... ... ... ... ... 7s 

Satvhamic (sugar) ... ... ... ... ... ... ... ... gs 

Nitrate of potash (saltpetre) ... ... ... ... ... .. ... go 

Use of pure water a sufficient quantity to make a 7S per cent, solution. 

Hams and shoulders are first injected with this solution. The process is 
as follows : — A hollow needle, 10 inches long, to winch is attached a rubber 
tube connecting with a small vat containing the pickle, is inserted three or 
four times in different parts of the ham. At the same time a lover is lowered 
which forces the liquid through the needle into the depths of the ham. The 
ham is then placed in the pickle, where it remains for ten days. It is then 
removed and the injecting process repeated. 

Large hams weighing 20 lb. or more may require a third injection. Two 
injoctions and sixty-four days in large vats, submerged in the above pickle, 
completes the cure, with the exception of smoking. 

This consists in placing the meat in a close, dark room, where it is 
suspended from the ceiling. It is then subjected to a dense smoke caused 
by the destruction of hickory or ash wood bv heat for twenty-four to forty- 
eight hours, the former being considered a mild cure. 

Bacon is first injected with the pickle in the same manner as the hams, 
after which it is placed in large vats and entirely submerged in the pickle, 
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At the expiration of ten days the injecting process is repeated, when the meat 
is again returned to the vats. In about sixty days the curing is completed, 
with the exception of the smoking, which is conducted in tho same manner 
as with the hams. 

Dry salt pork is first injected with the pickle in the same manner as the 
other-mentioned products. After receiving the injection it is merely dipped 
in the solution. While still damp it is thoroughly hand-rubbed with salt. 
It is then laid on tho floors of the cellar, w here it lies for ten days, at the end 
of which time the injection is repeated, as well as the dipping and hand- 
rubbing with salt. In heavy meat the third operation is necessary to 
thoroughly cure the meat, which is accomplished in ninety days. 

Mess pork is cut into convenient sizes and pieces, and packed firmly in 
barrels made for the purpose. The pickle used in the other kinds of meat 
above described is then poured into the barrel until it is filled, when it is 
headed. 

In sixty to ninety days the curing is completed. The difference in time 
required is due to the thickness of the meat. 

The following formula is the one in use by a large New England packing 
house : 

Hogs to be well cooled off before cutting. Hang forty-eight hours in 35° temperature. 
For a tierce, 300 lb. of hams, IS lb. of salt, 1 lb. saltpetre, 7 lb. sugar. Fill the tierce 
with water. Keep in a temperature of 38° to 40\ Overhaul twice a week, or oftener, if 
case requires, for four weeks. Will be ready to smoke in sixty to eighty days, as to size. 

Hams from well-cooled hogs, use 8 lb. salt, one-fourth of a lb. saltpetre, 2 lb. sugar 
for 100 pounds meat. 

Medium-sized hams will be cured enough to smoke in forty-five days if kept in a tempe- 
rature of 38° to 40°. 

Incidental to a description of the method of curing meats both by the 
“ dry-salt” and the “ pickle” cure, another report explains the process of 
the manufacture of “ California,” “ boneless,” and “ cottage” hams : 

The hogs after being slaughtered are left in the cooling room about half an hour. The 
carcasses are then put into a room whose temperature is about 44°, and left there for about 
six hours or until the animal heat has left them. They are next transferred to another 
room, the temperature of which is 32°, and left there for twenty-four hours. From here 
they are taken to the cutting room and cut into special pieces, the quality of the hog and 
supposed condition of future trade (when cured) governing the kind of cuts made out of 
the carcasses. For instance, three kinds of so-called hams are made from shoulders, viz., 
California, cottage, and boneless hams. They are made as follows : The shoulder is cut 
in two and the upper part cut round to resemble a ham. This is called a California ham. 
The lower part, with the leg cut close off and part of the shoulder left in, is called a 
cottage ham, and when the shoulder blade is taken out it is called a boneless ham. 

Then we have the genuine hams made out of the hind quarters. They are 
called long-cut hams when the shank is left pretty long, and short-cut when 
left short. They are divided into three grades — light, medium, and heavy. 
They are cured by two methods, viz., first, dry-salt cure ; second, pickle. It 
appears that by the latter method the packer gets more weight out of his 
product. 

Dry-Halt cure. — About J oz. of saltpetre (nitrate of potash), 4 oz. of sugar, and H lb. 
of common salt to each ham, rubbed in. They are then put in the cellar and left from 
five to seven days, when they are turned over and left for about twenty -eight days. 
They are then cured. Heavy hams and summer weather will take a few days longer. 

Cared in Pickle . — The strongest pickle registers 24° by the pickle tester. You cannot 
make it any stronger, as the water will not dissolve any more of the ingredients. What 
s called mild cure registers about 16°. It is made as follows : 8 oz. of saltpetre, 3Jlb. 
of sugar, 21 lb. of salt, and 12 gallons of water. This is sufficient for 1 tierce. The 
tierces contain 280 lb. of ham. They are rolled around every day for fifteen days to 
keep the pickle from settling, and the hamB are cured in from thirty to thirty-five days. 
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If not called for before ninety days, the pickle is drawn off, the hams are taken out of 
the barrels, piled in cold storage, and a sprinkling of borax thrown on them. If they 
are to be shipped, fresh pickle is put on them, ami it is generally of 20° strength. 

The other cuts, such as bellies, sides, backs, and shoulders, are cured in the same way, 
excepting that the sugar is generally left out of the formula. Saltpetre is left out in 
curing what is called a French back. Dry-salt-cured meats when shipped are sometimes 
packed in borax and sometimes in salt. 

Smoked meats.—- After being cured they arc put in a vat and washed. Then they are 
put in a smokehouse and smoked with hickory wood from thirty-six to forty hours. 
Sometimes they are shipped in bulk, sometimes packed in boxes. Sometimes they are 
sewed up in a covering with a gaudy brand on it and sold to the trade. 

The report from another abattoir in the same locality shows only a slight 
difference in the treatment of the hog products : 

The hogs are left about six hours in the cooling room, as there is no intermediate room. 
The chill room is always down to 32 , so the animal heat must he allowed to leave the 
carcasses before putting them into so cold a place, or they would freeze on the outside 
and spoil in the centre. When any meats begin to get old, borax is used very liberally, 
ami when dry-salt-cured meats arc shipped they are very often packed in borax. 

A statement of the methods which have been adopted by another packing 
company in curing various kinds of meats is furnished in the following: — 

Harrell' >d huf — (.’hilled at 40 1 ; carried in brine pickle 70° strength, using 2| oz. salt- 
petre to 100 lb. beef. This is used for all such things ns mess beef, plate beef, 

Beef hams . — Chilling temperature 40 . After chilling carry in 70' strength brine 
pickle ; use 3^ oz. saltpetre to 100 lb. beef ; 2 pints of syrup to 220 11). beef. 

Beef, ho*/, anti shm p tovynes . — Use 70' strength brine pickle ; 3 oz. saltpetre to 100 lb. 
tongues ; cure in temperature of 40' to 4.>°. 

Pork hams . — To 100 hams, 2 lb. 11 oz. best granulated sugar, 3 oz. saltpetre, 4 oz. 
borax, sufficient salt to raise gallons of water to 7“> strength. Salt, sugar, &c., are 
well dissolved before mixing, and filtered into the pickle. 

When chilling hogs, hold coolers at 32' to 34° temperature ; leave hogs in coolers forty 
to seventy-two hours ; after cutting, rack the hams in a room at 32 to 34 J for twenty- 
four hours, after which pack in above pickle. At the age of 00 days the pickle shows a 
strength of o3 J to f>4° 

Dry-sail meals . — Hogs are chilled as stated under the heading of “Hams.” After 
being cut the salt meats are piled up in a dry salt with a very light sprinkle of saltpetre. 
They are overhauled at the end of five, fifteen, and thirty days. Dining curing they are 
kept in a temperature of 40 . 

Special reference to a difference in treatment of meats designed for 
foreign or domestic trade is made in the system of curing given below: — 

After slaughter, the carcasses are allowed to hang in a cooling room for about fortv- 
cight hours Indore being cut up, and as each piece is trimmed it is immediately consigned 
to the cellar. Those pieces destined for the dry-salt cure are well rubbed with salt and 
packed oil the floor in layers six to twelve high. In about ten days more they receive 
another rubbing of salt and are packed as before, and again in fifteen days the process is 
repeated, after which they are allowed to stand in bulk until they are cured, which takes 
about forty -five days. 

To English meat a little saltpetre is added. * 

Eor pickling hams the following is the formula, the quantities named 
being sufficient to cure 280 lb. of meat, and its strength as indicated by the 
salimeter is 80° : 

English salt ... ... ... ... ... ... ... 21 lh. 

Saltpetre ... ... ... ... ... ... ... ... 1 ,, 

Sugar 4 ,, 

Water sufficient to fill the tierce in which the meat is placed. 

The tierce is then closed, and for the first three or four days it is rolled round daily 
three or four times to ensure an equal distribution of the pickie. Every three or four 
days thereafter the process is repeated, the time required for curing varying, according 
to the size of the hams, from forty-five to eighty days. 

At this stage the meat can be supplied to the trade, but for certain kinds of trade, 
especially the domestic, it has to undergo the process of smoking for from twenty-four to 
thirty-six hours. Breakfast bacon and other pickled meats are treated in a similar manner 
and require from twenty to forty days in curing. 
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Two processes in use at one packing house, denominated the “ salt cure ” 
and the “sweet-pickle cure,” are thus outlined : 

There are two methods of curing, one called the “ dry-salt cure*’ and the other the 
“ pickle, cure.” In the former, after the meat has been sufficiently cooled so as to get out 
the animal heat, which generally takes from twenty-four to forty-eight hours, according 
to the season of the year, the meats arc well rubbed in salt and bulked on the floor, usually 
from six to ten high, and resulted again when they are about from three to five days old 
and left lie until they arc about twenty days old, when they arc resalted once more, being 
bulked higher each salting, so as to not take up too much room, and left in the bulk until 
it is fully cured, which usually takes about from forty-five to fifty-five days, according to 
the size of the meat, The extremely heavy meat would of course take sixty days in order 
to get it fully cured. We use nothing but Kansas salt in the dry-salt cure, except a small 
amount of saltpetre for the shoulders. 

For the sweet-pickle cure the meat is handled in the same manner, except that instead 
of being cured in bulk it is cured either in large vats or tierces. If takes about the same 
length of time to cure in pickle that it does in dry salt. The sweet pickle is a brine which 
is made from Kansas salt, with a small portion of saltpetre and borax added, and a. 
sufficient quantity of syrup to give it a sweet flavour. 

A brief sketch of the operations and curing process of a great packing 
house reads : 

After the bogs are killed they arc run on rails into a chill room, usually at a temperat ure 
of 38 J to 4(f, for about twenty-four hours. Next day the temperature of the dull room 
is reduced to ,32°, and the hogs are left there for twenty-four hours more ; that is, forty- 
eight hours before being cut up into the various cuts as the trade demands. After the 
hams are chopped or sawed oil' the side of hogs they are trimmed and dropped down a 
chute into the curing room, where they are sized and sorted according to quality of six 
different grades. They are then trucked out into a spreading room, 3- temperature, 
where hams or shoulders are each separately spread on lattice racks or hung on hooks for 
twenty-four hours at least. They are then taken and weighed into oak hogsheads con- 
taining 1,300 to l,dO0 lb. of meat, or into tierces of 300 li>. each, and pickled with 
brine 00 to 80 per cent, strength, to which solution of salt ami water is added 2 lb. of 
pure cane sugar and 4 oz. of saltpetre to the 100 lb. of meat, and then tightly 
pressed down underneath the pickle to keep air-tight. It is then overhauled or taken 
from one hogshead and placed into another four different times so that the pickle may 
reach all parts of the pieces of hams or shoulders; also that it can be evenly and 
uniformly cured, which takes from sixty to ninety days, according to the weight and size 
of the pieces of meat. 

A process dissimilar in some details from the preceding was outlined by 
another correspondent, viz. : 

The hogs after being dressed are hung up in the chill room, cooled by artificial cold, the 
temperature being about 34° to 38°, not less than forty-eight hours, and when thoroughly 
cooled are made into the various cuts. The regular American cut ham for sweet pickling 
is then put into vats or tierces, and to every tierce of 300 lb., or its equivalent in the 
vat, wc use three-quarters of a lb. of East India saltpetre, half a gallon sugurhouse 
syrup of high grade, and 27 ljj. of salt. This is partly made into a pickle and partly 
put into the tierce dry ; when tierces arc used, the tierce is moved after being packed, say 
six or seven days, for the purpose of giving the hams a more uniform cure or preventing 
salt from settling and remaining at bottom of tierce. If cured in vats, the hams are 
removed from one vat to another and brine poured over again, this for the purpose of 
mixing the brine and keeping it uniform throughout the vat ; the hams being kept in 
cold storage in temperature of 34 to 38 for a period of forty-five to sixty days. Sweet- 
pickle meats — that is, shoulders and bellies — are treated the same way. The meats for 
dry-salting, being chilled as aforesaid, arc put into cold storage in bulk, and same amount 
of saltpetre is used with them as in the sweet-pickling, one-quarter of a lb. to 100 
lb., and then they are banked in salt. The amount of salt used depends on the 
length of time they are kept in bulk before shipping. Those are resalted from time to 
time, they being restaeked at intervals, until they are ready for shipping. It is difficult 
to tell the exact amount of salt, they having to be entirely covered when in process of 
curing, the salt having to be swept off before shipping and packed with fresh salt. The 
sides remain is salt not less than thirty days, and if heavy a longer period ; the hams and 
shoulders forty-five days and upward, according to the size of pieces. These must remain 
in this condition until sold and shipped, sometimes remaining some months. 
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A description of the methods of curing hams, making barrel beef, ship- 
ping sweet-pickle meats, and preparing fresh canned meats is embodied in 
the following : 

After the hogs are killed they are lmng in the cooler forty-eight hours or more, until 
the temperature of the meat in the centre is 40 F., or cooler. The hogs are then cut up 
and the hams or shoulders are placed in a cooler at about '10' F. for forty-eight hours or 
longer. Three hundred lb. of hams are usually placed in a tierce ; for one tierce of 
hams 24 lb. of Saginaw salt, 12 oz. nitrate of potash, and 5 lb. Louisiana sugar. 
The tierce is filled with water. For pickling in vats t he same proportion of ingredients is 
used. Sixteen-lb. hams cure in sixty days at a temperature of 40 . After packing, 
the barrels must he rolled once every two weeks in order to detect leaks and equalise the 
pickle. In some cases the pickle is injected into the hams in order to burry the process. 
l>y this method a pickle can he effected in about thirty-five days. This, howev er, is not 
the usual practice. I find that the proportion of ingredients varies, some according to 
whether they are. making a mild or strong cure. For meats going into hot countries strong 
pickle is usually used, and in smoking the same is the case. 

In making barrel beef they usually put ‘200 lb. of beef in a tierce. One peck of 
coarse salt is put in the bottom of the barrel. The pieces are rubbed with tine salt and 
packed. Flight oz. of nitrate of potash is added, together with 1 peek of coarse salt 
on tlm t < »]> of the barrel. The barrel is then filled with a solution of salt I OCT strong. The 
barrel is rolled once a week and is considered cured at the end of four weeks. It is kept 
in cold storage about TV or 40* F. 

In shipping sweet-pickle meats, it is usually the custom after they have been removed 
from the pickle and dried, to rub them with finely powdered borax. They are then 
packed in boxes and shipped in that condition, although they are often shipped in salt 
and in pickle. 

In curing dry -sailed meats the meat is thoroughly rubbed with salt and packed in piles 
in cold storage of about 40 . It is handled about once every two weeks, when it L unpiled 
and rubbed again with salt and repiled, that on the top being placed at the bottom and 
vice versa. The moisture of the. meat furnishes the water for the pickle. 

Fresh canned meat is first cooked in boiling water for from one-halt to three-fourths of 
an hour. It is then placed in cans and is cooked again in steam retoits 240 F. from one. 
to three hours, according to the size of the can. It is then taken out of the retort and the 
can opened to allow the escape of air, water, etc. it is then rescaled and cooked a second 
time at the same temperature and for about the same length of time. The cans which 
seem to contain air after the second cooking are agained opened and sealed. Salt canned 
meat is also cooked in this maimer. A secret process is used for preserving hog livers. 
Livers cured in this manner arc shipped to Germany and are said to present an almost 
fresh appearance upon their arrival. The shippers, who are Germans, preserve the livers 
themselves, but will not reveal the secret of the pickle. 

A formula submitted to the Department for sugar-curing hams is as 
follows : — 

Suyar 


Salt 200 lb. 

Crude saltpetre f> ,, 

Sab soda (carbonate of soda) 7 ,, 

Syrup, or New Orleans molasses 0 gallons. 

"Water suiheient to make 120 


First, have your hogsheads, to contain 120 gallons of pickle, in good order and wel 
cleaned. Then have a few hogsheads separate from the others in which you make and 
prepare your pickle. Weigh off the 200 lb. of salt and place it in the hogshead and fill 
up with water until the same is two-thirds full, constantly stirring until the salt is 
entirely dissolved. For each 5 lb. of saltpetre and 7 of sal. soda, pounded up and placed 
in an iron kettle, add 2 gallons of water, and with a. slow lire simmer until the ingre- 
dients are all dissolved. Take ‘1 gallons of this solution, and put into every hogshead of 
brine you have thus far prepared, and should there be any remaining, divide it up pro 
rata among tho hogsheads, keeping up a constant agitation until the whole is thoroughly 
incorporated. Lastly, take 9 gallons of molasscvs and add it to each hogshead of pickle, 
constantly stirring until the saccharine matter is perfectly mixed, and should the cask 
not be entirely full, add water sufficient, and the brine will be ready for use. 

Then take the hams as cut at the block and sort or divide them into three different 
sizes, viz., small, medium, and large. As they are delivered at your salt -box, take each 
ham separately and plunge it shank downward into the salt, flesh side up. over which 
you sprinkle about half an ounce of finely-ground saltpetre. With the palm of your 



828 


The Curing of Meals. 


hands rub the saltpetre thoroughly into the meat, and in like manner afterwards the salt. 
You then pack into the cask, shanks to shanks, and butts to butts, until the same is full, 
placing the butt9 of hams downward first, and so on alternately until the hogshead con- 
tains about 8,>0 lb. The hams, or whatever kind of meat you are packing for cure, are 
to be braced down, so that they will not float or rise to the surface ; have each size packed 
in hogsheads separate, then pour the pickle over the meat until the cask is full,, and the 
meat entirely submerged. 

In this condition you let the hams remain five or six days, then overhaul or change 
from one cask to .another, packing, them as already described, and fill up the cask with 
the same pickle. Continue this overhauling for three consecutive times, at intervals of 
five or six days, and then let them remain undisturbed until perfectly cured. Allow 
small hams to remain in pickle, thirty days ; medium, forty-five ; and large, sixty days. 

On removing the cured hams from pickle, dip or wash them in hot water, allow to 
partially dry, and finally smoke them for eight or ten days. Green hickory has been 
practically demonstrated to be best for smoking. 

Shoulders, breakfast bacon, and all other pork products are treated in the same manner. 

The following process differs in no important respects from the general 
principles of several of the preceding formulas: — 

Hogs, when killed, are first placed in the dry room, and after remaining there from 
three and a half to four hours they are put into the chill-room, at a temperature of 28 
degrees to 30 degrees Fall., for from forty-eight to sixty hours. They are next cut up 
into sides, hams, shoulders, &e., ready to be cured. 

Dry -salted meats. — Sides are packed in dry salt, and after fifteen days are turned and 
re-salted. The complete curing process requires from forty to fifty days. 

Long hams are packed in dry salt with 4 oz. of saltpetre to the hundred-^ eight of 
meat. These are not re-salted, and are cured in about thirty days at a temperature of 
from 36 degrees to 38 degrees Fall. 

Meats for export are packed in borax. 

Pickled meats. — Hams and shoulders when taken from the cutting-room are replaced 
in the chill-room ; they remain there from twenty-four to forty-eight hours, so as to be 
thoroughly chilled. They are then packed in an 80 per cent, salt solution with 4 oz. of 
saltpetre, and 1 \ lb. of sugar to the hundredweight of meat. After eight days the meat 
is turned in the barrels in which it is packed, so that the salt will be thoroughly dis- 
tributed. It then remains undisturbed until cured. 

Picnic hams and shoulders require from sixty to sixty-five days and hams from eighty 
to eighty-five days to cure. 

Mess pork is cured in a 100 per cent, salt solution, and from 181b. to 20 lb. of rock salt 
to the hundredweight of meat. 

Another packing company submits its process of curing meats in the 
following terms : — 

Beef hams, cut into regular sets of three pieces, viz., the outside, inside, and knuckle 
pieces. After being thoroughly chilled, weigh 220 11). to the barrel, add 70 degree sali- 
rneter-test pickle, 10 oz. saltpetre, and 3 pints of syrup. After forty days’ cure it is 
ready to be smoked. 

Plate beef. — The plates cut in three pieces — brisket, navel, and rib ; pack 2(H) lb. to the 
barred ; use 30 11). coarse capping salt, 100 degree pickle, 10 oz. saltpetre ; plain cure. 

Extra mess beef . — vSaine cure as plates ; meat used — chucks, plates, flanks, and rumps ; 
200 lb. to the barrel. 

Canned beef. — Plain cure ; 73 degree pickle, 6 oz. saltpetre per ewt. ; after twenty -five 
days’ cure, ready to can. 

Pork hams , sugar cured. — After being well chilled they are rubbed witli fine salt and 
left standing up in the cooler overnight. Pack them 300 lb. to the tierce, 08 degrees 
strong pickle, 5 lb. granulated sugar, or 3 quarts of Washington butcher syrup. Time 
for curing, fifty days. 

Shoulder and bacon. — Same cure as hams. 

Short ribs, — Cured in dry salt, forty days, ready for shipment ; fifty days ready for 
smoking. 

The following is a formula generally in use for curing standard meats at 
another abattoir : — 

23 lb. salt, J lb. saltpetre, 3J lb. sugar, to 300 lb. green meats. 

The hams are then kept in a temper ature of about 36 degrees to 40 degrees for a period 
varying from seventy to ninety days, when they are ready for smoking. They cau be 
smoked in about from two to three days with hickory wood and sawdust used as a fire. 
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Dry-salted meats are cured with dry salt, and about the same proportions as stated 
above of saltpetre and sugar. They are kept in process of curing, varying for the time 
of year, from thirty to forty days, when they can be smoked and put on the market. 
The usual time for smoking dry-salted meat is from two to three days with hickory wood 
and sawdust. 

The above formulas would cover all meats which are put in pickle of such 
as hams, shoulders, Ac. 

Mess pork is cured with full strength brine and topped off with clear 
rock salt. 

Another correspondent writes : — 

There are so many varieties and different ways sf curing the differents cuts of meat 
that it is almost impossible for us to know where to begin to give you the information 
you desire. 

The time of curing hams depends upon the size of the piece of meat. It takes from 
forty-five to ninety days to cure a 12-lb. to a 20-lb. ham. The hogs, immediately after 
slaughtering, are run into a chill-room, where the temperature is about 32 degrees twelve 
hours after killing, which temperature is now down to 25 degrees to 27 degrees thirty-six 
hours after killing. When the hogs arc cut up, the hams are spread on shelves in a tem- 
perature of 25 degrees to 2S degrees. They are allowed to remain in this temperature 
twenty-four hours, when they are taken out and put in pickle made of salt, syrup, or 
sugar and water, and allowed to remain in this pickle from forty-five to ninety days, 
depending upon the weight of the meat. These hams are taken out of pickle after being 
cured, and are eit her shipped to foreign countries, rubbed in borax and packed inboxes, or 
smoked and sold to the domestic trade. 

Especial importance is attached in the succeeding formula to the “ cutting” 
of hams with reference both to shape and weight. 

Hogs when dressed hang from forty-five to forty-eight hours in an average temperature 
of about 35 degrees. They are then cut up and the hams shelved for about twenty-four 
hours in a temperature of about 35 degrees, when they arc placed in pickle and cured for 
about sixty days before being smoked. 

Standard sweet-pickled hams should he cut short and well rounded at the butt, 
properly faced, shank cut oil enough above the hock joint to expose the marrow ; to he 
reasonably uniform in size, and to average in lots not to exceed 10 lb., with no ham to 
weigh less than 12 11). and none to weigh over 20 lb. 

300 lb. block weight shall he placed in each tierce, with either 22 lb. salt, 3 quarts of 
good syrup, 12 oz. of saltpetre, and tierce filled with water, or tierce filled with sweet 
pickle made according to above standard. 

The treatment of the hog and its product from the time of delivery to 
the packing company until ready for market is briefly outlined in the sub- 
joined : — 

Hogs used for packing purposes are well fed and watered from three to five days after 
delivery, then slaughtered and hung in cooler for forty-eight hours. They are then cut 
into different parts, which are also hung in cooler for forty -eight hours more, placed in 
tubs in cooler with brine composed of water, salt, saltpetre, and syrup, and left there 
from sixty to eighty days. They are then taken out, smoked, and sold to the trade. 

Reference to the importance of allowing the animal to become thoroughly 
cooled before slaughtering prefaces the process of curing in use by another 
packing company : — 

Allow all hogs to rest for twenty-four hours in a pen, in order to have them thoroughly 
cooled out before killing. After hogs are killed and thoroughly chilled (it takes at least 
forty-eight hours), they are then cut up into the different cuts of either hams, shoulders, 
bellies, or sides. 

The hams, shoulders, and bellies are cured in sweet pickle, which is composed of sugar, 
Balt, saltpetre, and water, thereby making a brine. The meats are packed in a tierce, 
covered with this brine, and are then allowed to remain in cure from forty-five to sixty 
days, the same depending on the weight before being smoked. 

After these meats are smoked they are ready for the trade. The dry salt meats are 
packed in cellars in piles, and between each layer of meat is thoroughly sprinkled a large 
quantity of salt. They are then allowed to cure from twenty to forty days, depending 
on size of meat, and after being thoroughly cured in this manner they are ready for the 
market. 
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Another response to the inquiries of tho Department, different in few 
particulars from the above, is : — 

All hogs are allowed to rest in pens from four days to one week before being slaughtered. 
After they are slaughtered they go in chill-room from forty-eight hours, then are cut in 
different parts, and these are put in chill-room room for forty-eight hours more. Hams, 
shoulders, and bacon are then packed in tierces, and a pickle composed of salt, saltpetre, 
and syrup is put on them. They arc left in this pickle from sixty to eighty days, then 
taken out, smoked, and sold to the trade. 

This formula, used by a Western packing company, has been submitted : — 

For sweet pickled meats take a pickle of 90 degrees Baunitf test, and add thereto the 
usual amounts of saltpetre and granulated sugar. The joints placed in this pickle are 
shifted two or three times during the process of cure, and are kept in the pickle from 
fifty to ninety days, in accordance with the weight of the product : or, in other words, 
for picnic hams about fifty days, for New York shoulders about sixty days, and for hams 
from seventy-five to ninety days, in accordance with their average weight. 

For white-brine cure the process is similar, excepting that a clear pickle of 100 Baume 
test is used on the meat with the addition of a little saltpetre without the sugar. 

A receipt for curing meats both in pickle and dry salt is as follows: — 

To 1,000 lb. hams thoroughly chilled make a pickle of the best Liverpool ground salt 
of 85 degrees strength, to which add Jo 11). granulated sugar and 10 oz. saltpetre. For 
dry salt meats use the same proportion salt, saltpetre, and sugar, rubbed carefully into 
the ham after being thoroughly chilled and dried. 

Formulae for Curing Pork, Hams, Mess Beef, Mess Pork, &c. 

Pork hums. 

Temperature, 35 degrees to 40 degrees. 

Fickle, 80 to 100 per cent. salt. 

Saltpetre, 6 oz. per 100 lb. meat. 

Sugar, 3 lb. per 100 lb. meat. 

Overhaul fifth, fifteenth, and thirtieth day. 

Cure seventy to 100 days. 

Plate, extra rmss !>(</, mess pork, dr. 

Use pickle 100 per cent. salt. 

Saltpetre, 0 oz. per 100 lb. meat. 

Capping additional, 10 to 25 1b. per barrel. 

Overhaul five days, and every twenty-five or thirty days thereafter. 

Dry-salt cure —side *, shouldn't, harks, dr. 

Rub in dry salt, sprinkle lightly saltpetre. 

Overhaul fifth and twentieth day. 

Cure forty to sixty days, according to size. 

Meats for jwttal ham . 

Fickle, 80 per cent. 

Saltpetre, ;£ oz. per 100 lb. meat. 

A process similar to many others received by the Department is as 
follows : — 

25 lb. of salt, 5 lb. granulated sugar, ^ lb. nitrate of potash. This quantity is used 
for 300 lb. of hams. 

The products are overhauled three or four times, and remain in pickle, according to 
size, viz.: — 10-lb. ham, forty days; 15-lb. ham, sixty days; 20-lb. ham, [seventy -two 
days. All other products are treated in like manner. 

Another process is as follows : — 

The hogs hang in chill-room for three days before being cut up. The hams are then 
put in pickle of 70 per cent, in winter and 76 per cent, in summer. To every 300 lb. of 
hams are added | lb. of saltpetre, and 4 11). of sugar. They are allowed to stay in this 
from sixty to ninety days, according to size, and are then washed, hung iu the smoke- 
house for twenty -four hours, and are ready for market. 

Another formula : — 

The best fine salt, 21 lb. ; saltpetre, 8 oz. ; sugar, 5 lb. to 290 lb. of green hamB ; 
mild cure. 

Meat should be properly cooled and handled, say, three, five, and ten days, and remain 
in pickle sixty days. This depends on the size of the ham or piece. 
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The Influence of Bees on Crops. 

(Continued from page 73G.) 


ALBERT GALE. 


Tx some of our most ornamental plants the flowers are so inconspicuous 
that were it not for their foliage they would be treated as weeds and rooted 
out. Their brilliant foliage is their only recommendation. The carpet 
beds in our Botanical Gardens during summer arc one of the chief attrac- 
tions to the grounds. They are nothing but leaves. There is no denying their 
brilliancy. Watch as long as your patience will permit, you will never see 
pollen or honey-feeding insects alight thereon for the purpose of obtaining 
food. If the clipping or trimming of these carpet beds be neglected, and 
the tiny flowers be permitted to expand, you will at once see bees and other 
insects alighting for grains of pollen and sips of honey. 

The caladium and the coleus have foliage far more showy than the flowers 
of scores of plants that are constantly visited by bees, but bright as this 
foliage may be, the, bees are not attracted thereby.* When the coleus throws 
up its spike of palo blue flowers then it becomes attractive to insects, and 
they are drawn to it, not by the colour of the flower or tho leaf, but by the 
food contained in the former. 

Again, at this season of tho year (September) the peach-trees are in full 
bloom, so are the bougainvilleas. The brilliant crimson bracts of the latter, 
with their small creamy white flowers, are equally as attractive in colour as 
the peach-trees, yet where one bee visits the latter a thousand will visit the 
former. 

The manufacturing of artificial flowers has become so perfect of late, and 
the imitations are so much like natural flowers that when placed amongst 
natural foliage, the experienced eye of the florist frequently fails to detect 
the fraud. Even if it bo a honey or pollen bearing initiation bees are not 
deceived thereby. If the colour of the flowers or their forms are the adver- 
tisements telling them where they could get honey, how is it that bees and 
other insects are not swarming on the head-dresses of the fashionably attired 
ladies of to-day ? No one can deny that these artificial flowers are as perfect 
both in form and colour to the sight as the natural ones thev arc meant to 
represent, only their essentials of reproduction are absent. "The food bees 
require is wanting, and food, and food alone, is the only advertisement that 
will induce the bee to search for sustenance even in natural blooms. Their 
natural intelligence and generations of education have taught them the true 
sources of wealth. Bees will no more search colours in the expectation 
of getting food than a gold-miner w'ould go fossicking in a coal-pit for gold. 

Botanists and entomologists speak of bees as one of the highest types of 
insects, and Grant Allen, in “The Story of tho Plant,” speaks o*f them 
thus:— “These higher insects ... are the safest fertilisers because 
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they have legs and a proboscis exactly adapted to the work they are meant 
for ; and they have also, as a rule, a taste for red, blue, and purple flowers, 
rather than for simple white or yellow ones. Hence, the blossoms that 
especially lay themselves out for the higher insects are almost always blue 
or purple.” 

Darwin, on “ Self-fertilisation of Plants,” says : — “ Not only do the 
bright colours of flowers serve to attract insects, but dark-coloured streaks 
and marks are often present, which Sprengel long ago maintained serve as 
guides to the nectary,” and “ that the coloured corolla is the chief guide 
cannot be doubted.” The native daphne ( [Pittosporum undulatum) flower 
has a creamy corolla hidden amongst its deep green foliage. These trees, 
both in the Botanic and in private gardens, were in bloom at the same time 
as the double-flowered peach. In the former the bees were in swarms, 
busily at work, and only an odd bee occasionally visited the latter, and the 
flowers visited were those containing a few scattered anthers from whence 
they could scrape together a few grains of pollen. The bright blooms of 
the double-flowered peach could be seen hundreds of yards away, but to 
discover the flowers on the pittosporum you need stand underneath the tree. 
There is no flower in this Colony more frequently visited by bees than the 
simple white or creamy yellow eucalyptus bloom. It is the bee-keeper’s 
most important source of profit. 

Again we are told that markings on certain flowers are finger-posts. “ The 
lines or spots so often found on the petals of highly-developed flowers,” says 
the author of “ The Story of the Plant,” “ act as honey-guides to lead the bee 
or other fertilising insect direct to the nectar ” ; he then got's on to describe 
the “ so-called nasturtium.” “ The upper pair (of petals) are broad and 
deep-lined with dark veins which all converge about the mouth of the spur, 
and so show the inquiring insect exactly where to go in search of honey. 
The lower three on the other hand, have no lines or markings, but possess a 
curious sort of fence running right across the face, intended to prevent other 
flying insects from alighting and rifling the flower without fertilising it.” 
The nasturtium is bi-sexual (one of those whose stamens develop before 
the pistil), which is said to be the reason the nectary is situated so far down 
the spur. In most bi-sexual flowers, in those where the stamens are first to 
develop, and also in those where the pistil first comes to maturity, the 
nectary is not situated low down, and as far as we know bees find no 
difficulty in fertilising them. Such flowers, i.e ., those whose nectaries are 
easily accessible, however, produce plenty of seed. How bees must be baffled 
when they visit unicolor flowers ? 

What a waste of time it must be for insects to discover the nectary where 
nature has been so remiss as not to put up guide posts. In the wild 
nasturtium of India the two upper petals have these “ guide posts,” but the 
three lower ones have not. The cultivated descendants of these have altered 
wonderfully in their shades of colours and markings. Now before me, I 
have some blooms that are like the originals, only the three lower petals have 
markings. The markings on the two upper ones are brick-colour, and in 
form like the broad-arrow, the apex pointing towards the nectary. The 
marking on the lower petals are somewhat similar only the apex points out- 
wards. In blooms of such characters are bees much perplexed to discover 
the nectary ? I have also before me a nasturtium unicolour, a pale sulphur- 
yellow, yet when in the garden I saw the bees were never at a loss which 
way to turn to find the nectary, and this flower was visited as regularly as 
those of brighter colours, and most pronounced markings. George Massee 
in “ The Plant World,” says “ that the only use of colour in the flower is that 
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of an advertisement indicating their presence to insects.” When stamens 
lose their character as such, and become petals, the intensity of colour 
increases and it becomes more attractive to the eye ; nevertheless, the more 
double a flower becomes the less it is attractive to insects. 

Mr. R. T. Baker, Assistant Curator, Technological Museum, informs me 
that when botanising in the mountainous districts of New {South Wales, 
near a garden filled with gorgeous-coloured flowers, he observed a speci- 
men of Panax samhucifolius , the small, inconspicuous flowers of which were 
literally swarming with bees in quest of honey and pollen ; and those 
brightly-coloured blooms in the garden were in nearly every case passed 
over by the bees for the purpose of visiting the specimen named. 

( To be continued.') 
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ALBERT GALE. 


December. 

We are now entering upon the most profitable season of the year as regards 
the honey harvest. S warming should now be over in every part of the 
Colony. Of course, there will still be a few swarms coming out, and these 
should be returned to the parent stock. Where honey-producing flora is 
abundant, extracting can be carried on almost to any extent for the next 
six or eight weeks ; even the frames in the brood chamber, where there is 
only a little scaled brood, may be taken with perfect safety. The two outer 
frames, i.c., one on either side, have seldom brood on both sides ; therefore, 
they can be put into the extractor and returned. It is only when there is 
plenty of honey coming in that it pays to extract from the brood chamber. 

In uncapping, cut downwards, and hold the frame so that the cappings 
may fall clear of the comb ; by so doing it will save a lot of time, and time 
is money. Be careful in placing the uncapped comb in the extractor. The 
frame must be placed so that the bottom bar, when the extractor is set in 
motion, should lead. The reason for so doing is that the cells have a dip. 
By cutting a piece of comb crosswise the angle of the dip will easily bo 
seen. The centrifugal rotary motion of the machine draws the honey out 
of the cells. Therefore, it will be seen that if the top bar of the frames 
lead the cells incline in an opposite direction to the motion necessary for 
extraction, and the work is not done so cleanly, and the quantity of honey 
extracted is less than if the frame is placed in the machine as advised. 

Do not extract from frames unless fully two-thirds of the cells are sealed, 
otherwise the honey will have a tendency to ferment, owing to its being 
unripe. If the honey is in any way watery when in bulk let it remain open 
in some warm position, secured against ants and other robbers. The 
evaporation will aid in its ripening, and give density. 

Suppy the bees with plenty of water. A tub, with bits of cork or water- 
cress thrown in, and placed in easy access to the bees, is a very useful thing 
in an apiary. It saves time for the bees by preventing them going off to the 
creeks. One or two tins containing brackish water are also valuable. Bees 
are passionately fond of salt, as will be seen by the eager way they search 
the ground where the liquor f rota corned beef has been thrown out, pig-styes, 
the margins of brackish creeks, &c. 

Supersede all useless and degenerating queens. 
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GEO. WATERS, 

Orchard Manager, Hawkrsbury Agricultural College. 


During this month the grower of summer fruits will be getting some returns. 
The early part of the month will see most of China Peach and its hybrids 
done, and Briggs’ Red May and its type, such as Arnsden, or June, Downing, 
Saunders, Waterloo, Wilder, and Gov. Garland. The foregoing varieties 
would be very difficult to pick out if all were put into one case — in fact, it 
would be almost impossible. All are nearly identical with Briggs’ May, 
though 1 think from my experience with them that Downing, Waterloo, and 
Gov, Garland, especially the latter, are improvements on the old variety. 
The other varieties would not be missed if out of cultivation, as they have 
the had habit of ripening on one side only, leaving the other hard and insipid. 

"While speaking of peaches I would like to see some growers on the Northern 
rivers trying some of the improvements on the old China Peach. The Sydney 
market would absorb good quantities of these in the latter part of November 
and early in this month. Most of them are the results of crosses with the 
Plat China and the Chinese Cling, and are good dessert varieties. The best 
of them are Albert Sidney, Berekman's Free, Bid well’s Early, General Lee, 
Improved Flat China, Remlet, Stonewall Jackson, and Tong-pa. All are 
good-sized varieties, and I think would amply repay planting in the locality 
mentioned. ] would not advise planting around Sydney largely, for though 
they ripen very early in the northern parts, yet around Sydney, in addition 
to being rather subject, like the parent, to peach-curl, they do not ripen 
much, if any, earlier than our present varieties. 

A few years ago many worthless varieties of the Japanese plums were 
imported into our Colony, and were bought through ignorance, as anything 
in the shape of a Japanese plum was taken for granted to he good. There 
are a few really excellent varieties, and anyone having the inferior varieties 
should make preparation for budding them over with a good variety. Some 
of the very best are the following: — Burbank, Satsuma Blood* (a round- 
fruited variety with red skin and flesh), Cyoa Somomo or Sinkwa Momo, a 
heart-shaped variety similar in appearance to the preceding, Botan, Kelsey, 
and among newer ones, Wickson, October Purple, and Giant Jap. The two 
blood varieties are excellent croppers, and in addition to being good dessert, 
make splendid jam and bottle well. 

1 do not mean that the budding should be done this month, but a reminder 
will enable one to look about for some reliable source to obtain them, 
February being about the best month for the operation. 

The same remarks apply to many of tho worthless varieties of apricots 
that are being grown. These make a good stock for Japan plums also, if 
other varieties of apricots should not be desired. 
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During the month every attention should be given to the bands on apples 
or pears for the Codiin Moth grubs, and, as before advised, destroy all fallen 
fruit. One cannot expect to kill all the young grubs by spraying, so I 
consider a careful examination of the bands as a very necessary auxiliary. 

Where pests of oranges are prevalent — either insect or fungus — every 
opportunity should be availed of to spray them. Do not apply while hot, 
dry winds are blowing. On the long days now, very early in the morning or 
very late in afternoon is the only time to do it, unless we have some cloudy 
days. 

From many sources I hear of the spread of the Cottony Cushion scale 
among citrus trees, a scale-pest that should be watched carefully. The 
kerosene emulsion is the very best to exterminate this pest. 

Any grower who should find among his trees any pest that he is not 
acquainted with should send it along to the Entomologist for identification, 
as nearly every pest is easily destroyed if taken in time. 

In citrus-tree orchards if any good material for mulching is available, such 
as bush scrapings, compost heaps, rotten straw, or stable manure, it should 
be applied as soon as possible, as it keeps the roots cool, and tends to conserve 
the moisture. 

As advised last month, use the cultivator at every chance, especially in the 
dry, warm parts of the Colony. • 

Any nursery stocks should be trimmed up ready for budding later on, 
cutting away all suckers and side shoots to a height of (sav) 6 inches from 
the ground. Examine all grafts, especially on old trees ; protect from strong 
winds by tying to stake as advised last month. All young nursery stock 
should be staked where in exposed places. 

Anyone having some spare cherries they could be made into jam or made 
into a cherry pickle in the following manner : — 

12 lb. cherries, 

6 lb. sugar, 

£ pint vinegar, 

2 oz. of cloves (tied in a piece of cloth). 

Put all ingredients into preserving-pan, allow them to stand until sugar quite 
dissolves, then slowly boil until cherries wrinkle ; lift out clove9, and bottle. 
The above will be found to be an excellent preserve. 
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Directions for the Month of December. 

Vegetables. 

It is not improbable that the weather will be dry and hot during this month, 
and consequently evaporation from the soil will be very great unless some 
means be adopted to prevent it as much as possible. A great deal can be 
done by frequent cultivation, or by the spreading of a heavy mulch all over 
the ground and amongst the vegetables, or most kinds of vegetables. If 
water is available in sufficient quantity there should be no difficulty in 
producing enough vegetables for the table. Irrigation on a small scale is 
frequently adopted where residences are situated near permanent rivers or 
creeks, and the results with vegetables, flowers, and fruits are highly satis- 
factory. Some of the appliances are extremely simple and effective, and are 
worked by single-horse pow er. 

When sowing seed of cabbage, cauliflower, and other vegetables which are 
transplanted from seed-beds, do not sow too much at a time in order to 
save the trouble of making several sowings. The plants in the seed-beds 
deteriorate and become unfit for transplanting, and are not so likely to 
become such good plants as those which are young and well-grown. 

Beans — French or Kidney . — It is quite possible that continual dry 
weather has killed off some, if not the whole, of the French beans. They 
need a good deal of water to keep thorn alive and in bearing when there has 
been no rain for some time. Gather up all the old plants and burn, or, 
better still, let them rot a wav in the dung-heap. Where w r ater is available 
for irrigation bean-plants will continue to bear for a good while if the beans 
aro pulled before they give any indications of being ripe. Sow in good 
quantity in all places where the soil is moist and in good condition, for they 
are a useful vegetable and much appreciated by nearly everyone. The varieties 
are numerous of both the dwarf and running kinds, and also of the class 
know n as “ butter beans.” 

Broccoli . — Sow a little seed as you would the seed of cauliflower in a seed- 
bed, box or pot, and when the plants are strong enough set them out in a 
bed about 3 or 4 inches apart. Here they should grow into good strong 
young plants for further transplanting wffien they are needed. The broccoli 
resembles the cauliflower very much in appearance and it is somewhat 
difficult for anyone not used 1o growing both plants to distinguish the 
difference between them. When sown the seed bed or box should be shaded 
and well watered, but the shade must not be made too heavy. 

Borecole or Kale . — Sow* a little seed, taking care to shade and water. 

Cabbage . — Sow a little seed and treat ns recommended for broccoli. This 
plant will not succeed in the dry weather unless the soil is moist. It will 
make little or no growth, and unless good supplies of water can be given it 
is not worth wffiile planting until later in the season, when rain may fall. It 
would be just aB well, however, to sow' the seed and have a few on hand. 

F 
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Where water is plentiful, supply growing cabbages with some liquid 
manure from time to time. 

Cauliflower. — Wow a pinch or so of seed and treat as recommended for 
broccoli. 

Cucumber. — Some seed may be sown if more plants are required to keep 
up a supply of this vegetable. 

Celery. — Sow a pinch or so of seed now and tlien, but very little at a time, 
to keep up a small supply only, for it is no use having a quantity of old 
plants on hand. Plant out a few young plants if the soil is sufficiently 
moist. Celery needs an abundant supply of water and very rich soil. Liquid 
manure will be found very advantageous, and may be applied frequently. 
This is a useful vegetable, and some plants should always be grown if 
possible. It may be used in soups or boiled ns silver beet. 

A few advanced plants may be earthed up, taking care when earthing up 
not to let the soil fall in between the leaves. 

Cress and Mustard. — Sow a little seed from time to time, if water be 
plentiful enough to supply the plants with some frequently. 

Egg-plant . — Sow seed if plants be required. 

Maize^ Sweet or Sugar. — Sow r a few seeds in order to keep up a supply. 
This vegetable does not seem to “ catch on ” with the people in the Aus- 
tralian colonies the same as it does in the United States of America, where it 
is largely used. 

Onion. — A little seed may be sown, if more onions are needed, when the 
soil is moist ; but it is useless sowing in very dry places. 

Peas. — A little seed may be sown in the coolest parts of the Colony. 

Pumpkin. — If the stock of pumpkins already raised is not sufficient, sow 
a little seed. 

Parsley. — A little seed may be sown, if this has not already been done. 
Parsley is a very useful plant, and no garden should be without a supply. 

Pa dish. — Sow a few rows in well-manured ground. Give good supplies 
of w r ater if the soil be dry, and also some liquid manure. The great objec 
should be to grow the radishes as tender as possible. 

Spinach. — Sow a little seed. 

Tomato. — The supply of fruit should now be abundant, Remove all 
decaying tomatoes that may have fallen off the plants ; also pull off the 
plants any fruit that has the appearance of being diseased, and burn it. 

Sow seed if more plants are required. 

Turnip. — Sow a little seed in drills. Thin out plants when they come up. 


Flowers. 

The flower garden will need a good deal of attention during midsummer, 
whether the season be dry or moist. If dry, and if hot winds should be of 
frequent occurrence, and the water supply be low, it may be difficult to keep 
many of the plants alive even. However, a heavy mulch will be found of 
great use, if it can be kept on the ground, for not infrequently strong winds 
will sweep a mulch clean away from gardens which have little or no pro- 
tection. Shelter of some kind is of very great importance to a garden or, 
orchard, and those who may read these directions are strongly advised to 
the greatest caution and consideration before destroying any natural vegeta- 
tion which may be growing in the vicinity of their homes. It is surprising 
how effective even a low belt of trees or shrubs may be against a heavy wind. 

Roses which ceased flowering for a time may be pruned hard back and a 
new crop of blooms will appear before very long — give the plants a good 
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supply of liquid manure made from the dung of farm animals. The plants 
should be verj r heavily mulched during the whole of the summer. This 
mulch can afterwards be forked in after the winter or spring pruning. 

Chrysanthemums will need a good deal of attention when they are being 
cultivated for show blooms. They will require good supplies of water and a 
little weak liquid manure — not too much at present, but later on it must be 
applied more plentifully. Remove all suckers which sprout up from round 
the bases of the plants. Look out for caterpillars and other insect pests, 
including black aphis, and get rid of them. 

Dahlias will need copious supplies of water and some liquid manure. Be 
careful to see that the water soaks well into the soil about the roots. Tie 
the plants up to stakes as they grow. 

If seeds of annuals and other plants are required they should be looked 
after soon, or else they may soon scatter about. 

December is generally a very trying time for garden plants, especially 
carnations and perennials. Keep them well supplied with water. .Remove 
the seed-vessels of bouvardias as soon as the flowers drop oft, and fresh 
blooms will soon appear. 
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Food and Bacon Producing. 

Pig-feeding Experiments. 

A series of pig-feeding experiments, conducted at the Old Orchard, Caine, 
under the auspices of the Wilts County Council, with the object of estab- 
lishing the relative values of foods in the production of bacon, are reported 
in the English Farmer and Stockbreeder . Mr. E. B. Hadley reports that up 
to a given date three sets of experiments have been made, the first and third 
of which extended over seven weeks, and the second eleven weeks. The 
foods employed for the purpose were barleyineal, maizemeal, separated milk, 
and bran. The two kinds of meal were fed — (1) separately ; (2) each with 
the addition of separated milk ; (3) each with the addition of bran ; so that 
six diets were formed with the four foods. The experiments have been made 
on 120 pigs, and the effects of every diet referred to have been tried twice, 
at different times of the year, on ten pigs at a time. It is proposed to 
further test the results obtained by repeating the experiments, and then to 
issue a more detailed report. 

The dry food (barley, maize, and bran) was soaked in water in the propor- 
tion of 1 peck of the former to 5 gallons of the latter, except when milk was 
used, in which case milk was substituted for half the water. The greater 
part of the milk used in the first set of expenmen ts was fed sour, but in the 
third set sweet milk only was employed. The pigs were fed three times a 
day, and received as much as they could clear up at every meal. In every 
stye experiments were commenced with ten pigs, but in two cases one pig 
had to be killed, and then the results were determined with the remaining 
nine. 

Jle8ult8. 

The tabulated returns show the following results : — A larger proportion 
of best pigs for bacon was obtained with barley than with maize feeding ; 
the addition of either milk or bran, but especially the latter, to barley or 
maize, raised the proportion of best pigs. The weekly gain in live weight 
was greater from barley than from maize. The addition of milk to either 
barley or maize increased the weekly gain, whilst the addition of bran 
•decreased it. On killing or dressing, maize-fed pigs lost less weight than 
barley-fed pigs ; the addition of milk to either barley or maize appeared 
to cause the pigs to lose slightly less on killing ; the addition of bran to the 
food caused, a much greater loss on killing. To produce 100 lb. increase live 
weight about 5 per cent, more maize than barley was required ; when fed 
■with barley, 03*4 gallons of milk replaced 127 lb. of barley, or 1 gallon of 
milk equals 2 lb. of barley ; when fed with maize, 61*4 gallons of milk 
replaced 185*4 lb. of maize, or 1 gallon of milk equals 3 lb. maize ; fresh 
milk gave a much better result than stale milk ; when bran was fed with 
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barley, 142*4 lb. of bran replaced 185*4 lb. of barley, or 10 lb. equals 13 lb. 
of barley ; when bran was fed with maize, 155*8 lb. of bran replaced 
181*3 lb. of maize, or 5 lb. of bran equals 6 lb. of maize. 

Taking the price of pigs for bacon according to Messrs. Harris* scale, and 
the price of food — as barley, £5 per ton ; maize, £4 10s. per ton ; bran, £4 
per ton ; and milk, Id. per gallon — the average profit per pig, calculated on 
the results of the three series of experiments, would be as follows : — Maize 
and milk, 6s. 3d. ; maize and bran, 6s. OJ-d. ; barley and bran, 4s. 2d. ; barley 
and milk, 3s. 7£d. ; barley, Is. 2d. ; maize, lid. Had the price of both 
barley and maize been £4 10s. per ton, and all other prices as given above, 
the average profit per pig would have been maize and milk, Gs. 3d ; maize 
and bran, Gs. OJd. ; barley and milk, 5s. 0£d. ; barley and bran, 4s. 8d. ; 
barley, 4s. (Hd. ; maize, lid. 

Messrs. Harris & Co., in reporting upon the pigs, point out that the maize- 
fed pigs do not produce bacon of the first quality, and consequently only 
command a lower price. — New Zealand Farmer. 


Stack-making. 

There is much waste both of hay and grain every year through lack of 
ability to make good stacks. Undoubtedly the ease with which in all 
timbered districts lumber could be had for constructing barns has disinclined 
farmers to making stacks. Yet even wliero barns are plentiful, as the use 
of mineral fertilisers makes grain-growing easier, there is found a necessity 
for making stacks, botli for tho grain and afterwards for the straw. It is 
necessary to make a stack that will stand heavy storms, that it shall settle 
evenly, hut always keep the centre highest and evenly sloping to the sides. 
This is done by always keeping the centre full and treading it down as com- 
pactly as possible. In threshing with steam power as many men are needed 
on the stack to properly care for tho straw as are needed to get grain and 
straw to tho machine. There will bo less weight for the straw-handlers to 
move, but it will be loose, and require more forkfuls. Care should be taken 
to distribute the chaff evenly. If will compact and heat if left in a heap, 
while if scattered through the stack it will greatly add to the value of the 
straw for feeding purposes, besides making all the straw keep in better con- 
dition . — American Cultivator . 

The Compost Heap. 

There seems to bo a tendency on the part of some otherwise progressive 
agricultural writers to underrate the value of the compost heap and its 
importance to the average farm, and to magnify the amount of labour neces- 
sarily incurred in the making of same, it is advised “ to haul out the 
manure as fast as made,’* in order to save the labour incident to handling 
such bulky, weighty material two or more times. Since the curse was laid 
upon Adam in tho Garden of Eden, matters in this mundane Rphere have 
been so arranged that there shall be “no gains without pains.” We, too, 
believe in minimising labour as much as possible consistent with performing 
every operation of the farm in the best possible manner, but we are willing 
and even glad to be able to put in lots of time and lots of labour on the 
making of a really good compost heap. We are proud of it while building 
it and after it is built — proud as were the ancient Egyptians of their “pyra- 
mids,” the lihodians of their “ colossus,” or the Goulds or Vanderbilts of 
their rich, red gold. 
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“ Manure is the farmer’s bank,” and by the aid of the “ compost heap 99 
deposits are made annually that otherwise might never have been made. 
The very fact that a man is the owner of a store of plant food in the shape 
of a compost heap tends to incite him to do better farming than ho has ever 
done before ; it gives him renewed energy and determination to excel ; there 
is something as tangible aud real about a well-made and properly-propor- 
tioned compost heap as there is in a roll of greenbacks. There should 
be at least two compost heaps on every farm — one to put the barn-yard 
and stable manure, the wood ashes and phosphate and potash in, ready 
for use at an early date, the other to be composed of stalks, stems, vines, 
leaves, straw, and, in short, any and all organic matter that needs the action 
of time to aid the disintegrating process. Instead of decrying the compost 
heap and characterising it as “ obsolete,” “ antiquated,” and “ a relic of old 
fogeyism,” let us by all means multiply them until peace and plenty shall 
reign supreme all over this broad land. Let us realise the fact that, where 
the manure pile gives out, agricultural chemicals come in. Plants must he 
fed, and that liberally, if hearty, healthy, robust, and vigorous specimens are 
desired ; and when the fact is borne in mind that each and every plant 
throughout the entire field can be made all that could reasonably ho desired 
in this direction by simply feeding them liberally yet judiciously, giving 
them good distance, and cultivating them well, it does seem like such a 
common-sense and easily practicable system would, be far more universally 
practised than it is. True economy does not call for a decreased amount of 
labour — on the contrary, it demands 44 the best work possible, the most of it 
possible, at the least cost possible.” — Gr. II. Turner, in Southern Farmer . 


Poultry-house Whitewash. 

A capital whitewash is made by mixing common water-lime cement with 
sweet, skimmed milk to the proper consistency. The following is the 
Government whitewash, and a fine whitewash it is : — Put two pailfuls of 
boiling water in a barrel ; add half a bushel of well-burned, fresh quick- 
lime ; put in quickly one peck of common salt, dissolved in hot water, and 
cover the barrel tightly to keep in the steam while the lime is slaking : when 
fhe violent ebullition is over, stir till well mixed together, and, if necessary, 
add more boiling water, so as to have the mass like thick cream ; strain 
through a sieve of coarse cloth. Make a thin starch of 3 lb. of rice flour 
and 1 lb. of strong glue, having first soaked the glue in cold water, and to 
the latter mixture add 2 lb. of whiting. Add this to the limewash, and also 
sufficient hot water to dilute to the proper consistency ; keep hot while 
applying. It will require about 6 quarts of the mixture to 100 square feet 
of surface, and it will last remarkably well. It goes without saying that it 
may be made any colour desired . — Poultry Keeper . 


Turpentine as White- ant-resisting Timber. 

Mr. James Waters, of Tarramalong, writes : — 

“ I beg to draw attention to turpentine as a white-ant-resisting timber. 
I have been working amongst our colonial timbers for over thirty-five years, 
and if I do not know the quality of them I ought in that time. I have often 
found white ants in the pith of turpentine, and in places where the timber 
was attacked by dry rot, or what we term cancers ; but I have never found 
holes eaten through the redwood from the centre to the sap, the same as I 
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have seen in most other woods, nor liavo I ever found a white-ant between 
the heart and sap of turpentine. I have frequently found the ruins of small 
colonies in its heart, where white-ants have lived fora time and then died out 
or forsaken the place, as something there did not agree with them probably. 
I think the reason that white-ants do not attack the red or dark wood of 
turpentine is this : I find in sawing turpentine the saw has to be sharpened 
quite as often again as even in the case of ironbark. I attribute this to the 
large quantity of silica in this part of the wood, and the same is the cause of 
its white-ant-resisting property, as it wears out the teeth of the insect, whose 
mandibles are not strong enough to cut with blunt tools.” 


Influence of the Moon on Vegetation, &c. 

Mr. S. Pegu at, of Brownlow Hill, Camden, sends the following letter:— 

“ The repl} r of the Government Astronomer to the query re ‘influence of * 
the moon on vegetation, Ac.,’ is the usual explanation offered for the belief 
which is so common among farmers and country folk generally regarding 
the all-potent influence of the moon on their every day operations. He says 
it is unscientific, and regards it as the thraldom of an ancient superstition 
still dominating multitudes of the human race educated and uneducated. 

“ <>w, while agreeing with Mr. Bussell that the belief is unscientific and 

altogether erroneous, I think it can be shown that there is some seemingly 
apparent reason for it — that it is not altogether a superstition at least as far 
as Australians are concerned, who, as a people, are comparatively free from 
that old-world mental debasement. It must be admitted, however, that the 
belief prevails, and is even gaining ground of late years, but more, I believe, 
as the result of confused reasoning than superstition, and, like all such, will 
be found more tractable to argument than censure. For instance, manv 
regard the periods ot the different quarters of the moon as so many crises 
in the moon's condition when the circumstances and surroundings are 
altogether different from those immediately preceding or succeeding the 
event, and consequently look with confidence for some new and marked 
developments at the precise time. But that is not a superstition. Others, 
again, aware of the effect of sunlight on vegetation, &e., exaggerate the 
influence of the feeble, borrowed rays of the moon, and theorise accordingly, 
drawing vastly exaggerated inferences and adding others crude and silly; 
but they cannot bo called superstititious. Others, again, generally men 
engaged about cattle and horses, very sensible and observant men too, nowise 
prone to superstition, bold that when the nights are moonlight it is inad- 
visable to castrate, &c. This caution is not altogether groundless, and is 
not by any means a superstition. But the mistake is made of regarding the 
moon on such occasions as an agent instead of an indicator of unfavourable 
conditions. For a little investigation will show, from the mere fact that 
when the moon is shining bright in all her glory, patent and visible, the time 
is then favourable for other agencies which are there, and then operating 
with accelerated energy, but not being visible their influence is not assessed. 
The fact is that certain atmospheric conditions favourable to radiation, 
which, when sudden and excessive, may very much retard vegetation in the 
early tender stage, or prove inimical (inducing chills, Ac.) to animals 
suffering from the recent shock and nervous prostration of 4 cut ting,’ are 
concomitant with very bright moonlight nights, especially in certain districts 
of the Australian tableland, where frosty nights sometimes follow scorching 
summer days, (These conditions, of course, may exist when there is no 
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moonlight). But to show how * the malignant influence of the moon’ keeps 
its place in the mind, let it bo remembered that the conditions above referred 
to, viz., cloudless sky, clear, thin air devoid of humidity, <fcc., not only acce- 
lerate radiation, but give full scope to the refulgent moon to beam out with 
all its brightness, electric and magnetic influence and energy being also at 
the same time fully discharged with the radiating heat, and the constitution 
of both plant and animal life to a certain extent tested. But of these the 
moon only is patent to the senses, and is vividly impressed and associated in 
the mind with the success or otherwise of the undertaking, while the process 
of radiation, though at such seasons, during the nights and evenings in full 
swing, depleting both plants and animals and the very earth itself, and all 
things unprotected, by some non-conducting material, not only of the vital 
energy of heat, but of electric and other subtle energies, being invisible, 
is not recognised at all, nor in any way regarded as a factor in the issue. 

“Unfavourable results must needs be accounted for. A scapegoat is 
wanted. The mind reviews the time and circumstances, and, according to 
enlightenment, draws its conclusion. Experience seems to verify that con- 
clusion. Then the * w r rong sow is taken by the ear,’ and to the ‘ malignant 
influence of the moon ’ is attributed what is really due to other causes. 
Thus the idea becomes fixed in the mind, not, in Australia, as a superstition, 
but as a fact seemingly verified by experience. The idea then being estab- 
lished that the moon is actually unfavourable at certain times, the next step 
is to formulate some theory or programme, so that the moon may be favour- 
able to operations so projected, and that some men should sow their crops, 
kill their beef, &c., &c., according to the moon is what may be expected. 
For to enlarge, exaggerate, and systematise from shadowy data, and finally 
add potency to potentiality, is but that phase of humanity that prompts one 
man to proclaim the wondrous power of his pills, and induces others to pay 
for them, and swallow them with eager and unreasoning alacrity. But 
belief in quackery, though costing the country annually thousands and 
thousands of pounds and much apparent energy, is nerer regarded as super- 
stition.” 


# On the same subject, J.N., of Oberon, writes : — 

“In reply to Mr. J. Morrison in the June Gazette , I may state that no 
one can prove the farmer wrong who watches the moon in connection with 
many agricultural and other industries, and those who ridicule the matter 
speak ii? utter ignorance of the psychic effects of the solar system and the 
stellary universe upon the earth, or they innocently repeat the mistakes 
made by others without attempting to verify the assertions. 

“ The psychic influence of tne moon upon vegetation, both in favour of it 
and otherwise, will astonish any person who will carefully experiment. To 
the farmer, theory, when put forth by others, has little effect; therefore, in 
the interests of the agriculturist, horticulturist, and fruit-grower, I will give 
some items which, if put into practice, will convince all those who wish to 
get at the truth of this matter. 

“ As a general and broad rule, upon which anyone can act, seed-sowing, 
tree-planting, and transplanting should be done between the new and the 
full moon. The destruction of weeds, ringbarking, &c., should be done in 
the wane of the moon. But it is not altogether the age of the moon or her 
relative position to the sun which has the effect ; her position in the zodiac 
increases her power immensely. The zodiac is divided into twelve equal 
divisions, and tnese divisions have names which are familiar to many. The 
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ancients who watched nature closely, and the moderns who do the same, 
with the assistance of the experience gained by the wise men of old, find 
that when the moon is in certain signs of the zodiac she benefits vegetation, 
and when in others she retards and helps to destroy. I would recommend 
Mr. J. Morrison and others to test the matter for themselves. Jn a matter 
like this, where the result is so easily gathered, and the ultimate issue so 
momentous as between a good crop and a poor one, let them take a box 
or pots, and put in soil well mixed, to be of equal quality throughout, and 
on any of the days considered to be favourable, sow half of the box with any 
seed suitable to the season and climate ; then on the days regarded as 
unfavourable, plant the other half with like seed and conditions ; and for 
fear of accident, which may spoil the experiment, let another box be similarly 
prepared, and the result carefully noted. It is better to use boxes than the 
field, because it is almost impossible to get two plots of land alike in all 
particulars.” 


Danish Condensed Milk. 

It has for a long time been the aim of scientific effort to produce condensed 
milk which, in taste, smell, nutritive value, and easy digestibility, would 
replace fresh milk, and tho difficulties which have hitherto prevented the 
achievement of this result are now stated to have been surmounted by a 
process discovered by a Danish expert connected with the treatment of milk. 
Jiy a very simple and ingenious method, the milk is condensed at a low 
temperature in such a manner that its chemical composition is not altered, 
and at the same time all bacteria arc destroyed. The cows yielding the milk 
used in the factory are subjected to constant inspection of veterinary 
surgeons to guard against the transfer of any contagious diseases, of which 
milk may often be the bearer. Condensed to about one-third of the original 
volume, it may, in this state, serve the purpose of ordinary cream, and mixed 
with two parts of water to one of condensed milk, replace the original pure 
milk. The principal object is, however, to provide an article of export 
(packed in hermeticallv-closed tins, to secure durability for an indefinite 
length of time) and for use in tropical climates, where there is no oppor- 
tunity of obtaining fresh milk. The milk, after passing through the con- 
densing-vats, is tapped by the method patented by the factory into sterilised 
tins, which are closed air-tight as they run full, one by one, and then soldered 
down immediately. These tins arc then placed in rows on shelves, where 
they remain for some time under close observation, until they are packed for 
exportation in cases containing four dozen each. The tins are fitted with 
tubes, the cutting of which enables the milk to be drawn iu a clean and 
convenient manner. After a portion of the milk has been taken out, the 
tubes prevent the exposure of the milk to tho air, and by this means the 
product retains its freshness and purity for a long period. — Foreign Office 
Report, No. 1,920, Journal of the Board of Agriculture, 



84,6 


Replies to Correspondents. 


Replies to Correspondents. 


Comparative Values of Dairy Fodders. 

Messrs. Haywood Bros., o£ Oaldands, Pambula, ask : — “ What is tho value 
for dairy cows of ensilage made — (1) from Planter’s Friend; (2) from 
maize ?” 

This matter was discussed at the recent Agricultural and Dairy Confer- 
ences (vide Report, Agricultural Conference, page 111). Mr. Guthrie is of 
opinion that there would probably be little, if any, difference in composition 
between ensilage from maize and from Planter’s Friend. Ho would make 
analyses if the necessary samples were forwarded. 

The same correspondents also ask : — “What is the value of oilcake (manu- 
factured in Sydney from cocoanuts), at 5s. per cwt., compared with maize at 
2s. per bushel ?” 

Mr. Guthrie reports : — Maize fodder contains about eight times the 
amount of water that cocoanut-cake does. If maize grain is intended, the 
best way to illustrate the comparative value is to give analyses of both, 
viz. : — 


Moisture 



Maize. 

... 110 

Cocoanut-cake 

s-o 

Oil ... ... 



... 5 5 

100 

Albuminoids ... 



... 105 

170 

Carbohydrates . . . 



... 09'5 

100 

Fibre ‘ 



... 20 

100 

Ash 



... T5 

5'5 


100 * 100 - 

Irrigating Small Areas. 

Mr. Roderick II. Dempster, of Longreach, Marulan, asks : — “ What is 
considered the most efficient manner of irrigating a small farm of about 15 
acres, chiefly under garden stuff; the ground almost level. Also approximate 
quantity of water that should be conserved for the purpose r” 

In reply, Mr. Allen states : “ For irrigating a piece of land which is chiefly 
used for garden stuff, I would recommend that the head ditches should be 
about 300 feet apart, in order that the water would only have to make a 
short run, which is preferable in gardening. The water should come in on 
the highest corner of the block, and run into an open channel sufficiently 
large to carry the supply of water available, say, about 2 feet G inches wide 
on the top, 1 foot wide in the bottom, and a foot deep. The rows of 
vegetables should be at least 3 feet apart, so that a horse could walk between 
them, and when water is required a furrow can be drawn with a small 
plough. The furrows should be about 3 inches deep, and the water from the 
head ditch supplied to each furrow by cutting small holes in the bank of the 
channel, or, better, by inserting sluice-boxes or pipes at distances of every 
6 feet in the bank, through these holes or boxes the water will trickle, and 



Replies to Correspondents . 


847 


it will be found that in any loamy soil, if the furrows are kept full for six 
hours, the land will receive a sufficiently good soaking. 8ome soils may not 
require longer than four hours ; but in any case do not allow the water to 
remain in the furrows longer than is necessary, and as soon as dry stir up 
the furrows with a single cultivator. 

“ There are three things to bo borne in mind in irrigating, viz., avoid 
flooding the land — that is, always keep the water in the furrows, and cultivate 
thoroughly after every irrigation. Do not irrigate oftener than is really 
necessary, as the use of too much water is injurious to tho soil. 

“ If the soil is porous it would require for each irrigation of the 15 acres 
the equivalent of 2 inches of rain, or 690,000 gallons (Imperial). 

“ The accompanying is a rough sketch of the way I would recommend 
laying out and running tho water — the light lines being the rows and the 
direction in which the water would run.” 

Top corner 
where 

non ft. .‘{00 ft. *J00 ft . water enters. 


Supply Channel for Head Hitches. 



Mr. A. W. Littlejohn, of Balmoral, in a communication received some 
time ago, remarked : — “ It has more than once struck me that a good many 
apples might he made into cider, instead of, as frequently happens, being left 
to rot or to bo fed to pigs .’ 1 

Several other fruit-growers have expressed a desire for information about 
cider-making on a small scale, and in response to these inquiries Mr. Allen 
has furnished the following notes : — 

u The manufacture of cider is an industry well worth tho most careful 
attention of the fruit-grower, especially in cool and also in isolated districts 
where the expense of marketing the fresh fruit is so great that it leaves the 
grower very little profit. Tho want of suitable varieties of apples, I have no 
doubt, has to some extent deterred many from trying it, as I am satisfied 
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that most of those who remember their English homes have distinct and 
pleasant recollections of cider-making time. In its unadulterated state there 
can be no more wholesome and refreshing beverage, and were the fruit- 
growers generally to use their surplus apples in the manufacture of cider, 
not only for the home consumption but for the local markets, the demand 
for tea would soon diminish, and the lives of the consumers be prolonged 
accordingly. 

“ 4 The very best quality, of course, can only be made from the selected 
apples grown for the purpose, and when thoroughly ripe ; but as many fruit- 
growers have only a few to handle, and these not of the best, but too good 
to be left to rot or fed to pigs, I give the following method, which is that 
adopted by many of the small farmers in Canada, and I have never yet heard 
anyone who had cause to complain of the quality : — All windfalls and culls 
are gathered and allowed to remain in a cool, dry, place until such a quantity 
be got together as will be worth the owner’s while to begin operating upon. 
All decayed or bruised fruit is first picked out, when the apples are put 
through the crusher, and ground into a pulp. This pulp should now remain 
in the vat for about forty-eight hours, or even longer if the weather is cool, 
to heighten the colour and increase the saccharine principle. It is then put 
into a lever press, w r ith some clean straw at top and bottom, and gradually 
pressed by putting a weight on the handle, the liquid being strained either 
through hair-cloth or sieves into perfectly clean, sweet, sound casks. The 
casks, with the bung out, are next placed in a cool cellar or in a sheltered 
place in the open air, and fermentation commences. As the pomace and 
froth work out of the bung-hole the casks should be filled up with cider of 
the same age every day, some of which should be kept in a separate cask for 
the purpose. Jn two or three weeks the rising will cease, when the first 
fermentation is over, and the bung may be put in loosely ; then, in a day or 
two, driven in tight, leaving a small vent-hole near it, which may also be 
stopped a few days after. If the casks are in a cool place the fermentation 
will cease in a day or two, and this state may be known bv the liquid be- 
coming clear and bright. The cider can then be drawn off into a clean cask. 

“ The cost of a small cider mill, which can be run l>y hand with a lever press, 
is merely nominal. I have seen many in Canada w hich did not exceed £5, 
and with this, and the vats once purchased, the fruit-grower will soon be 
repaid if he has used care in the making, as good cider will always bring a 
very fair price. 

“I have tried to deal with the simpler way of making cider for those who 
only have a small quantity of fruit to use up; but fora first-class quality, 
and for those who desire to go into cider-making on a larger scale, 1 would 
refer to an article written by Mr. A. II. Benson in the Agricultural 
Gazette of February, 1894*.” 


Wheat Chaff from “ Stripped” Crops. 

Mr. Charles Kidout, of North Barellan, via Narandera, writes : — 

‘‘There is a difference of opinion among the settlers here regarding the 
feeding value of the wheat enaff from strippers. Some think it is more 
profitable to cut some of the straw after the stripping is over than take the 
trouble to house the chaff. The question is, has tne chaff been analysed, or 
what is its feeding value in comparison with dry straw t tf 
No analysis of wheat chaff has been made oy the Department, and Mr. 
Guthrie is unable to find any analyses that have been made elsewhere of 
chaff. If a sample is sent in he will be glad to analyse it and report. 
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Converting Fruit into Pulp. 

Mr. Henry Wilson, of Wiseman’s Ferry, asks for information as to the 
method of converting fruit into pulp, and preparing the product for market. 

The Fruit Expert, Mr. W. J. Allen, reports 

“ The following is the method of pulping fruit in Mildura, where apricots 
and peaches are the principal fruits used, viz. : — 

“The fruit is first pitted and put into a copper or cauldron, and a little 
water added (proportion — 1 gallon of water to 3 cwt. of fruit). It is then 
boiled for twenty minutes ( i.e twenty minutes from the time it starts 
boiling). Unripe fruit will require a little longer, and should the fruit be 
jvatery it can be cooked without adding water. When first put in it is 
stirred constantly to keep it from burning. After cooking it is put into tins, 
and tins soldered whilst hot. 

“ Occasionally the fruit is cooked in the tins, and when this is done the 
tins, after being filled and closed, are punctured and immersed in water to 
within, sav, 2 inches of the top, or just so that the water will not boil over 
the top of the tin and get into the punctured hole. The fruit is cooked 
for twenty minutes, as explained, and the hot air is blown off through the 
hole. As soon as cooked the tins are sealed. Ten-pound tins are the best 
when the fruit is cooked iu this way, as the reaction draws in and disfigures 
larger tins. 

“The fruit done in tins is not pulped or mashed to the same extent as that 
which is boiled and stirred in the cauldrop, and with apricots and peaches 
brings a better price; fruits pulped in this manner bringing all the way 
from £13 to £18 per ton in London.” 


Tobacco-dust for Snails. 

A number of inquiries have been received from time to time from persons 
whose gardens are infested with snails. 

The following communication from Mr. Hugh Dixson, of Summer Hill, 
may be of interest : — 

“ Quite recently I had a lot of tobacco-dust, which I sent to the house for 
manuring purposes. Most of it was spread on grass, but some of the dust 
was put around various plants. Amongst others were several plants, such 
as Flag Iris, that were very much infected by the shell snail. We found that 
these snails when they left the plants, and crawled over the tobacco-dust, 
became so sick that they were not able to get back again, and remained so 
exposed that they could be readily picked up or crushed with the foot where 
they were. I have since learned that the snails which have come into contact 
with the tobacco-dust dry up in their shells, and can then be readily 
swept up.” 


Destruction of Fruit and Grain-eating Birds. 

Mr. Andrew Crawford, of Mount Allen, Micbelago, asks for information 
as to the simplest means of poisoning destructive birds. He says the parrots 
are very troublesome in his district, and grain poisoned in the "ordinary way 
(smeared with some poison) does not kill them, because they eat the mdde 
of the grain only. 

The Fruit Expert, Mr. W. J. Allen, reports : — 

“ In California we destroyed linnets and other troublesome birds which 
ate the fruit-buds off the trees in winter and early spring, bv injecting a 
small quantity of strychnine into either apples or "pears (quartered for the 
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purpose), and these were stuck on the ends of the twigs. The birds ate the 
poisoned fruit, and were killed by hundreds. I could not, however, say 
whether this would answer with parrots, as it is just possible they would not 
eat the fruit. If there were some simple method of poisoning hull-less 
wheat or barley, it ought to be possible to destroy a good many birds, because 
they would have to eat the whole grain.” 

Mr. G uthrie suggests that grain might be rendered poisonous with strych- 
nine by soaking in a solution — strychnine in acetic acid or vinegar ; on 
drying the acid would evaporate, or a paste could bo made with meal and 
arsenic or strychnine, which could be mixed with the grain, so that the birds 
would have to eat some of it if they devoured the grain. This advice is only 
suggestive. Parrots are very difficult birds to poison. The old gun seems 
to be the only remedy short of parrot-proof netting. 

The Feeding Value of the Jerusalem Artichoke. 

Mr. W. Forster Kutledge, of Gidleigb, Bungendore, asks for information 
as to the value of the Jerusalem Artichoke as fodder for cows and horses. 
He finds that it grows well, and yields a large return in his district, and that 
all kinds of stock eat it readily. 

Mr. Greo. Valder is of opinion that, as a fodder, the tubers of the Jerusalem 
Artichoke are of great value, and it is generally agreed that this food will 
largely increase the milk-yield of cows. At the Hawkesbury Agricultural 
College this season Mr. Valder is planting a large quantity of this crop, with 
the view of carrying out systematic feeding experiments. Horses, sheep, 
and pigs also do well on the tubers. An article on this crop appears in the 
“Farmers’ and Fruit-growers’ Guide,” page 170. 

The Manufacture of Perfumes. 

Frow correspondence received, it appears that considerable attention is being 
devoted to the growth of plants for perfumery purposes. 

One correspondent writes : — 

“ I am going in for the cultivation of roses for the manufacture of perfumes, 
as advised by the Department of Agriculture. Will my operations come 
under the Distillery Act ? ” 

The Collector of Customs, Mr. N. Lockyer, informs us that the manufacture 
of perfumes does come within the scope of the Distillation Act. Section 18 
of the Act provides for the issue of a license for the use of a still of not more 
than eight (8) gallons content for the purpose of distilling scent or perfumes. 
The license fee is £2 per annum, and the licensee is required to enter into 
a bond for £200, with the usual sureties, that he will not make use of the 
still, or suffer it to be employed, for any purpose other than that specified. 
This bond requires a duty stamp of £1. All licenses terminate on the 31st 
December in each year. With the application for license, which is made to 
the Colonial Treasurer, it is necessary to forward the amount for the license 
fee and the stamp, together with the bond duly executed. 
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AGRICULTURAL SOCIETIES’ SHOWS, 1897. 


Society. 

Dapto A. and H. Society ... ^ 

Albion Park A. and H. Association 
Gosford A. and H. Association 

Wollongong A. and H. Society 

Cobargo A., P., and H. Society ... 

Ulladulla P. and A. Society 

Berrigan A. and H. Society 
Riverina P. and A. Society (Cereal) 

Manning U. (Taree) A. and H. Association 

Litligow A. , H. , and P. Society 

Robertson Agricultural Society ... 

Bega A., P., and H. Society ... ... ... ••• 

Southern New England (Uralla) P. and A. Association 
Tumba rumba P. and A. Society ... 

Tentertield Intercolonial P., A., and M. Society 

Coonabarabran P. and A. Association 

Obcron A., II., and P. Association 

Berrima District (Moss Vale) A., H. , and I. Society ... 

Cobargo A., I\, and H. Society ... 

Crookwell P. and A. Association ... 

Lismore A. and I. Society ... 

\V aloha P. and A. ... 

Cudal A. and P. Society 

Blayney A. and P. Association 

Mudgec A., P., H., and I. Association ... 

Liverpool Plains (Tamworth) P., A. f <fc H. Association 

Warialda P. and A. Association 

Williams River A. and H. Association 

Cooma P. and A. Society ... 

Orange A. and P. Association 

Gulgong P. and A. Association 

Queanbeyan P. and A. Association ... 

Royal Agricultural Society ... 

Moree P. and A. Society 

Clarence P. ami A. Society (Grafton) 

Bathurst P. and A. Society 

Hunter Rivsr (West Maitland) A. and H. Association... 
Hay Hortic. Society... 

Namoi P. and A. Association (Narrabri).. . 

Hawkeslmry District Agricul. Association (Richmond) 

Upper Manning A. and H. Society 

Wellington P. and A. Society 

Upper Hunter P. and A. (Muswellbrook) 

Nyngan and District 

Brcwarrina P. and A. Association 

Cobar P. and A. Association 

Deniliquiu P. and A. Society 

Hay P. and A, Association... 

Riverina P. and A. Society (Jerilderie) 

Condobolin P. and A. Association... 

Lachlan P. and A. Association (Hillaton) 

Gunnedah P., A., and H. Association ... 

Forbes P., A., and H. Association ... 

Corowa P., A., and H. Society 

Cootamundra A., P., H., and I. Association 

Grenfell P. , A., H., and I. Association 

Northern Agricultural Association 

Murrumbidgee P. and A. Association (Wagga) 

Burra wongr. and A. Association (Young) 

Manildra Agricultural Society 

(Ploughing Match and Horse Parade.) 

Albury and Border P., A., and H. Society 

Murrumburrah P., A., and I. Association 

Yass P. and A. Association 


Secretary. 

A. B. Chippendall 
H. Fryer 
W. McIntyre 
J. A. Beatson 
T. Kennedy 
C. A. Cork 
R. Drummond 
W. Elliott 
H. Plummer 
J. Asher 

R. J. Ferguson 
J. Underhill 
Jas. Leece 
W. Willans 
F. W. Hoskin 

E. May-Steers 
A. Gale... 

J. Yeo ... 

T. Kennedy 
W. P. Levey 
T. M. Hewitt 

F. Townsend 

C. Sohramme 
J. Clements 
J. Cox ... 

A. M ‘Leod 
W. B. Geddes 
W. Bennett 

D. C. Pearson 
W. Tanner 
C. E. Hilton 
W. D. Wiight, 

F. Webster 

S. L. Cohen 
J. Wilcox 
W. G. Thompson 
W. C. Quinton 
J. Johnston 

J. Riddle 
C. S. Guest 


Date. 

Jan. 6, 7 
„ 13,14 

„ 29, 30 

Feb. 3, 4 
„ 16', 17 

„ 16, 17 

„ 17 

IB, 19 
„ 18, 19 

Mar. 2, 3 
„ 3,4 

„ 9,10 
„ 9, 10 
„ 10 , 11 , 12 
„ 11 
„ 11 , 12 
„ 11, 12, 13 
„ 16, 17 
„ IB, 19 
„ IB, 19 
„ 23, 24 
,, 24, 25 

April 1, 2 
„ 6 , 7 

„ 6, 7, 8 

,, 7, 8 

„ 7,8 

,, 7, 8 

„ 7, 8, 9 

„ 13, 14 

„ 13, H 

,, 14-20 

,, 21 , 22 

„ 27, 28 

„ 28,29,30 

,, 28, 29, 30 
May 5 
„ 5 , 6 

6 , 7, 8 


W. Dimond 

R. Porter 

J. C. Luscombe. 

,, 12, 13 

„ 13, 14 

„ 19, 20, 2 
dune 1, 2 

E. H. Prince ... 

H. L. Cathie ... 

„ 7,8 

W. Bedford ... 

,, 9, 10 

H. J. Wooldridge. . . 

J ulv 13, 14 

Chas. Hidgcock. 

22, 23 

W. Elliott 

„ 27,28 

IT. W. Grev Innes. 

,, 28, 29 

Thos. Cadell . . . 

„ 30 

J. H. King ... 

Aug. 3, 4 

F. Street 

,, 5, 0 

E. L. Archer ... 

„ 19, 20 

T. Williams ... 

„ 25, 26 

G. Cousins 

„ 25, 26 

C. Poppenhagen 
P. W. Lorimer.. 

Sept. 1, 2 
„ 1. 2 

C. Wright 

„ 1, 2 

G. W. Griffiths.. 

„ B 

. Geo. E. Mackay 

„ 8, 9 

, Miles Murphy... 

„ 8, 9 

Thos. Bernard... 

„ 9, 10 
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Society. Secretary. Date. 

Wallsend and Plattsburg A. H. P. P. and C. Society ... G. Gilmour ... Sept. 9, 10, 11 

Junee P., A., and I. Association T. C. Humphry* ,, 15, 16 

Burrowa P., A., and H. Association ... ... ... J. H. Clifton ... ,, 16, 17 

Cowra P., A., and H. Association Fred. King ... ,, 22, 23 

Temora P., A., H., and I. Association W. H. Tubman. ,, 22, 23 

Moama A. and P. Association ... ... ... ... C. L. Blair ... „ 29 

Narrandera P. and A. Association J. F. Willans ... Oct. 6, 7 

Berry Agricultural Association A. J. Colley ... Nov. 24, 25, 26 

1898. 

Dapto A. and H. Society ... ... ... ... ... A.B. Chippendall Jan. 12, 13 

Albion Park A. and H. Association H. Fryer ... ,, 19, 20 

Kiama A. Association J. Somerville ... ,, 25,26 

Gosford, A. and H. Association ... W. McIntyre ... ,, 28, 29 

Alstonville Agricultural Society H. R. Elvery ... Feb. 1, 2 

Wollongong A., H., and I. Association ... ... ... J. A. Beatson ... ,, 2, 3 

Robertson Agricultural Society R. G. Ferguson.. „ 8, 9 

Shoalhaven A. and H. Association ... ... ... R. C. Leeming... ,, 10,11 

Manning River A. and H. Association (Taree) H. Plummer ... ,, 10, 11 

Nepean District A. H. and I. Society E. K. Waldron.. ,, 10, 11 

Moruya A. and P. Society John Jeffery ... „ 11, 12 

Ulladulla A. and H. Association (Milton) C. A. Cork ... ,, 16, 17 

Kangaroo Valley A. and H. Association W. Randall ... ,, 17, 18 

Tumut A. and P. Association B. Clayton ... ,, 26, 27 

Southern New England P. and A. Association (Uralla) J. D. Leece ... Mar. 1, 2 

Bega A., P., and H. Society J. Underhill ... ,, 2, 3 

Upper Hunter (Muswellbrook) P. and A. Association... J. C. Luscombe. ,, 2, 3, 4 

Turnbarumba and Upper Murray P. and A. Society ... W. Willatis ... ,, 8, 9 

Lismore A. and I. Society T. M. Hewitt ... ,, 3, 4 

Bombala Exbn. Society * R. H. Cook ... ,, 8, 9, 10 

Tcnterfield Intercolonial P., A., and M. Society ... F. W. Hoskin... ,, 9, 10, 11 

Cudal A. and P. Society C. Schramme ... ,, 10, 11 

Crookwell P. and A. Association... M. P. Levy ... ,, 10, 11 

Oberon A. H. and P. Association Alfred Gale ... ,, 10, 11 

Inverell P. and A. Association I. McGregor ... „ 10, 11, 12 

Berrima District (Moss Vale) A. H. and I. Society ... J. Yeo ,, 10, 11, 12 

Annidale and Glen Innes Combined New England J. Allingham ... ,, 16, 17, 18 

District Show at Armidale. 

Cumnock P. and A. Association Thos. Howard... ,, 17 

Blayney A. and P. Association G. Pile, junr. ,, 17, 18 

(acting). 

Goulbum A., P., and H. Society J. J. Roberts ... ,, 17, 18 

Walcha P. and A. Association F. Towmshencl... ,, 22,23 

Namoi P., A., and H. Association * J. Riddle ... ,, 23, 24 

Central Richmond (Coraki) D. Cameron ... ,, 24,25 

Camden A., H., and I. Society W. K. Cowper... ,, 23, 24, 25 

Bathurst A., H., and P. Association W.G. Thompson „ 23,24,25 

Liverpool Plains P. A. and H. Association (Tam worth) A. C. M‘Leod... ,, 29, 30, 31 

Cooma P. and A. Association ... ... ... ... T). C. Pearson... ,, 30,31 

Macleay A., H., and I. Association J. M'Maugli ... ,, 30, 31, 

and April 1. 

Mudgee Agricultural Society J. M. Cox ... April 14, 15 

Orange A. and P. Association W. Tanner, junr. ,, 30, 31, 

April 1 

Molong A. and P. Association ... P. F. A. Klnna.. April 5, 6 

Warialda P. and A. Association W. B. Geddes... ,, 6, 7 

Royal Agricultural Society of N.S. W F. Webster ... „ 6-12 

Richmond River A., H., and P. Society (Casino) ... Jas. T. Tandy... ,, 14, 15 

Moree P. and A. Society S. L. Cohen ... ,, 27, 28 

Dubbo P. A. and H. H. Munckton ... „ 26, 27 

Hunter River (Maitland) ... W. C. Quinton „ 27,28,29 

Gunnedah P. and A. Association ... ... ... J. H. King ... May 10, 11 

Hawkesbury District Agricultural Association C. S. Guest ... „ 

Secretaries of Societies are asked to forward dates of forthcoming Shows as soon 
as decided. 


Sydney : William Applegate Cuilick, Government Printer.— 1807. 
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Useful Australian Plants. 

By J. H. MAIDEN, 

Government Botanist and Director of the Botanic Gardens, Sydney. 


No. 47. — Ncurachne alopecuroides , It. Br. 

Botanical name. — Ncurachne from two Greek words, neuron a sinew or a 
nerve, achnc chaff (in botany, glumo), referring to the nerves on the glumes - r 
alopecuroides from Alopecurus and oidos , like, denoting similarity to the genus 
of grasses known as Alopecurus . 

Where figured. — leones plant arum, 1241. 

Botanical description (B. FI. vii, 507) — 

Stems erect, 1 to l.V feet high, with the nodes usually hairy, otherwise glabrous. 

Leans rather short, narrow, and rigid, mostly at t lie base of the stem, glabrous 
except the dense cilia of the ligula, the upper ones few and small. 

Spike ovoid or oblong, J to 1 inch long. 

8) nkeletfi numerous, densely crowded all round the rhachis, but spreading and very 
readily falling away, a few at the base of the spike barren and almost reduced to 
single eiliate glumes, but more persistent, and forming an involucre at the base 
of the spike. Each spikelet about 3 lines long, with a tuft of hairs at the base. 

Outer fp lime rather shorter, five or seven nerved, tapering to a fine point with a few 
spreading hairs on the hack; second glume many -nerved, tapering to a tine 
point, densely eiliate with long hairs on each side ; third glume rather shorter, 
with few nerves, sprinkled with a few short hairs. 

Fruiting glume and palta thin and hyaline. 

Value as a fodder. — Though coarse, it is a welcome fodder in summer, as 
the young leaves push out as long as there is auy moisture in reach of the 
roots. (Tepper.) 

Fungus found on this grass . — TJstilago Tepperi , Lud. 

Habitat and r nge .-—Pound in all the colonies except Tasmania and 
Queensland. An interior species. 


Reference to Plate. — a, The ovoid or nearly oblong spike ; b, Spikelet, with tuft of 
hairs at the base ; c, Spikelet dissected, showing outer glume (the largest) ; this and the 
second glume densely eiliate with long hairs. The third glume sprinkled with short 
hairs ; also the fruiting glume and palea. 


No. 48 . — Panicum tr achy rhachis, Benth. 

Botanical name. — Trachyrhachis, from two Greek word*, trachys rough or 
harsh, and rhachis the backbone (as applied to animals), the rhachis (in 
botany), or axis, supporting a flowering stem. In this grass the rhachis is 
rough, and so are the branches of the panicle. 

Vernacular name.—“ Oo-kin,” of the aborigines of the Mitchell River, 
Northern Queensland. 

x 
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Botanical description (P. FI., vii, 490) — 

A tall, erect, stout, glabrous plant, nearly allied to P. decompositum. 

Leaves long and narrow, the ligula reduced to a ring of cilia, the nodes glabrous. 

Panicle, large and loose, often 1 to 1^ feet long, with numerous long, slender, divided 
branches, the lower ones usually verticillate, scabrous, as well as the rhachis. 

• pikelets all pedicellate, nearly 1 J lines long. 

Outer glume often as long as the others, three or five nerved, tapering into a long 
point, sometimes ciliate at the end ; second and third glumes nearly equal, 
acutely acuminate, seven or nine nerved, the third with a palca often nearly as 
long, but no stamens in any of the specimens examined. 

Fruiting glume much shorter, obtuse, smooth, and shining. 

Var . tenuior . — More slender, panicle not so large, and less scabrous, and 
the glumes less acute (the form found in this Colony). 

Value as a fodder. — Though not of the first class, it affords useful fodder, 
and is especially valuable, because it is frequently found in arid situations. 

Oilier uses. — “ The fibre is peeled from the under surface of the leaf by 
breaking it in the middle across with a sudden jerk while held between the 
fingers, and drawing the threads away. These are twisted up at once into 
twine by the Cloncurry (Queensland) natives.” — (E. Palmer.) The abori- 
gines sometimes use the grain for food. 

Habitat and range . — Found in this Colony, and also Queensland and 
Northern Australia. With us it has only been found in the north-west of 
the Colony, but in the other colonies in the coast districts. 


Reference to Plate .- — a, Portion of a panicle — note the pedicellate Hpikelets ; u, Spikelet, 
showing relative size of outer glume ; r, Spikelet dissected, show ing outer glume, second, 
and third glume ; d, Fruiting glume and its palea. 
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Fig. 3.-— Three sieves of varying grades from 2'5Q millimetres to 2*00 millimetres ; about one-tenth natural si*e. 
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The Grading of Wheats. 


N. A. COBB. 

The grains in a given sample of wheat vary in size. If the sample be passed 
through a sieve, having a mesh sufficiently large to remove only the very 
largest grains, and then successively through sieves having smaller and 
smaller meshes, until no more grains will pass through, the Bample will have 
been graded — that is, divided into portions, each of which contains only grains 
of a given size. Thus, suppose the pile of wheat, shown in Fig. 1, be passed 
in the manner described through the sieves, shown in Figs. 2-3, it will then 
be divided into seven grades, as shown in Fig. 4. The largest grains are 
contained in the left-hand pile (Fig. 4), and the smallest in the right-hand 
pile. As to the actual size of the grains in each pile, this is shown in Figs. 
5-11, and is determined by the mesh of the sieves just described. 

Of course, different varieties of wheat grade up differently, according as 
they yield a majority of large or small grains, and the differences shown in 
this respect are very striking. Compare, for instance, Algerian with Defiance. 
{See Figs. 4 and 12.) Hie difference is very marked — for while the bulk 
of Algerian is contained in grade 325, the bulk of Defiance is contained in 
considerably lower grades. Again, it is to be seen, that while the grain of 
Algerian is mostly of one size or grade, that of Defiance contains a wide 
assortment of sizes. 

The reason for these marked differences is easy to see when once we 
consider attentively the arrangement of the grain in the ear. 

Illustrations 13 to 14 show the arrangement of the grain in the ears of two 
varieties of wheat, viz., Talavera, a variety characterised by the presence in 
each spikelet of two large grains ; and Defiance, a variety characterised by 
the presence in each spikelet of three or four or more grains, the uppermost 
of which at least are small, in accordance with a well-known law of plant 
growth. 

It is a common supposition that the more grains there are in a spikelet 
the better ; but whether this supposition is correct is another question. It 
is certainly open to question whether two well-grown grains may not be 
intrinsically better than three or four, part of which are ill-grown. 

We may argue this d priori , or we may compare the analysis of large and 
small grains. A priori, it seems fair to presume, that the upper grains in a 
epikelet, which are by nature the last to develop, will be the last to be sup- 
plied with nourishment, and, if there is any lack of food, be the first to starve. 
The ultimate size of the various grains in a spikelet (the upper and last to 
develop are always tho smaller) gives countenance to this argument. 
Examinations made by the author, so far as they have gone, show that the 
return of flour is poorer from the small grains of a variety than from the 
large grains ; and, moreover, that the flour is of poorer quality. This result 
of laboratory examination is confirmed by the miller’s practice of excluding 
email grains — that is, sieving them out. 
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It is evident then that any information as to the proportion of large grain 
produced by a given variety of wheat is useful information, more particularly 
to millers and growers. 

With these thoughts in mind I began at the Wagga Experiment Farm four 
years ago to collect information concerning the manner in which the various 
common varieties of wheat grade up. This was done in connection with the 
stud plots of wheat, and as the nature of these plots may not be familiar 
to the reader, it will probably be best to insert here a description of them. 

To make the matter clear I will describo the method adopted and success- 
fully carried out for four years at Wagga. 

To begin with, the seed for the Wagga Experiment Farm was collected 
during the years 1890 and 1891 from ail parts of the world, and it is quite 
safe to say that I received along with it quite a fair share of every 
important wheat disease. Stud plots were started, and were located as 
they should be, namely, on the side of the farm or paddock towards 
the prevailing wind, or, if not, then at a distance from all other wheat. 
Unfortunately this rule has sometimes had to bo abandoned, but always, I am 
now convinced, with disadvantage. Faeh stud plot, one for each principal 
variety, was grown from selected seed. When ripe, and during growth, the 
plants were inspected, and all the diseased and undesirable ones removed and 
destroyed. This gave a crop of improved, healthy seed. The reason the wind- 
ward side of the field was preferred as a location for the stud plots was the 
fact that in that position fewer spores, either of smut or other diseases, w ould 
be blow n on to the plants it was desired to improve by selection. They 
would thus be kept all the more free from disease. A few of the very 
best plants from each stud plot were reserved so as to secure seed for a 
similar stud plot next year. The remainder was used as seed wheat next 
Year, and produced a few acres of as healthy wheat as could be obtained. 
The seed, being derived from healthy plants, did not need to he treated w'ith 
hot water or anything else, so this expense was saved. These few acres were 
subjected to a less rigid inspection and again used for seed, this time pro- 
ducing (say) 50 acres of wheat. Meanwhile the second stud plot had 
furnished another half bushel or inore.of healthy seed, and a few extra good 
plants with which to start a third Bind plot. 

The continuance of this system, when once inaugurated, insures a constant 
supply of healthy seed wheat of superior quality ; and of the good results 
of the method, I wish to give farmers the most positive assurance. 

Though the carrying out of tins system with such a large number of wheats 
as are handled at the Wagga and Bathurst Experiment Farms is somewhat 
expensive, the extra cost is due Bolely to the strict and skilled supervision 
that has to bo exercised in order to insure accuracy in the work. With only 
one or two varieties on an ordinary farm the method is a very simple one, 
and one that should be very widely adopted. 

About three years are required to get this system of producing seed wheat 
into good running order, after which it will give very little trouble, and pay 
its way ten times over every year in the superiority of the resulting crops, 
not only through their freedom from smut and other diseases, but in extra 
yield and quality of the grain. 

Now the seed from the “few of the very best plants from each stud plot n 
had to be graded in order to Recure the large plump grain, which alone is 
used in sowing a stud plot/ It is the notes and calculations made from thesd 
various gradings that form the subject of the present article. It should 
therefore be remembered that the figures and illustrations are obtained from 
well-grown and perfectly healthy plants of each variety as grown at the 
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Wagga Experiment Farm, and during three years. In such cases as the 
present it is only by obtaining the average of several years work that 
reliable results can be secured. The following varieties were graded : — 


Talavora de Bellevue. 
“White Velvet. 
Marshall’s No. 3. 
Early Para. 

King’s Jubilee. 
Australian Talavera. 
Bed Straw. 

Velvet Pearl. 

Canning Downs B.B. 
White Lammas. 
Early Baart. 

White Naples. 
Sfceinwedel. 


Allora Spring. 

Parmer’s Friend. 

Zealand. 

White Tuscan. 

Blount’s Lainbrigg. 

Marshall’s No. 8. 

AVhite Essex. 

Golden Drop. 

Hudson’s Early Purple Straw. 
Battling Jack. 

Budd’s Early. 

Algerian. 


This list includes types of most of the varieties of wheat principally grown 
for Hour, in this country. There need be no mistake about the exact nature 
of the samples tested, if reference be made to the descriptions published in 
the Agricultural Gazette of New South Wales, 18i)3, pages 43 L to 471, 
where these varieties are as fully described as the limits of our knowledge 
then permitted. The results herein presented thus rest on a definite basis, 
because the names of the samples tested represent definite varieties in a 
state of purity. 1 have no hesitation in repeatedly calling special attention 
to this fact, because 1 am convinced that much of the work that lias been 
done on wheat has been rendered worthless on account of the indefiniteness 
that existed in wheat nomenclature. 

In order that the reader may get an accurate idea of the manner in which 
the work was carried out I will give the history of one test, namely, that 
on the variety known as Zealand. 

A sample of this wheat was passed many times successively through a 
sieve of 3*25 millimetres mesh until no more grains could be caught in the 
meshes. This tedious process is necessary if accurate grading is to be done. 
The grains caught; in the 3*25 mesh were set aside as 325 grade, and the 
remainder was passed in a similar manner through a sieve of 3 (X) millimetres 
mesh, and so on until all the sieves down to the 2*00 millimetres mesh had 
been used. 

The samples of each- grade were weighed, and each weight divided by the 
total weight, so as to find the percentage by weight of each grade. 

The resulting figures were as follows : — 


B25 800 ‘iT.'i 2.**H 22.") 20) » Rubbish. 

First year ... ... ... 46 54 49*S(i 21 01 5 30 1*20 *50 *10 


From year to year this variety, tested in the above way, gave figures as 
follows 


Zealand. 




325 

200 

275 | 

250 | 

225 

200 

Rub- 

bish. 

First year 


46*54 

49*86 

21*01 

5-30 ! 

1 *20 

*59 • 

10 

Second year 


80*29 

17*95 

*95 

•33| 

*0.5 

*29 i 

*15 

Third year 


63*14 

31 *84 

4*65 

•33 i 

*02 

•02 

*02 



189*97 

99*65 

26*61 | 

6-02 I 

1*27 

‘ -90 

•27 

Average per cent. . 


63*33 

33*22 

8*87 

201 | 

*4*2 

*30 | 

09 
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Although a greater number of seasons would have given more accurate 
results, I have concluded that further observations would not seriously 
disturb the relative position of any variety as it now stands in my list, and 
so have concluded to publish the results, which I have no doubt will be 
examined with interest and profit by many readers of this Gazette, 

In order to give the results in a graphic form I asked Mr. E. M. Grosso 
to take 100 ounces of wheat and weigh it out in piles according to the 
figures for each variety given in the table of results. This has been done 
in his usual careful manner. 

Table showing the percentage of Grains of various sizes yielded by different 

varieties of Wheat. 


Name of Variety. 

Per* 

cent age 

of 

Grade. 

Per- 

centage 

of 

tirade. 

Per- 

eentfttft 

of 

Grade. 

Per- 

centage 

of 

Grade. 

[ Per- 
j rentage 
; of 
tirade. 

| Per- 
i rentage 

1 

Grade. 

Per- 

centage 

of 

G ratio. 

Ttuh- 

bish. 

325 

300 

275 

250 

225 

200 

Algerian 

8P08 

14-44 

3*41 

1 

■85 

*08 

•05 

10 

White Essex 

68-33 

2357 

6 46 

1-34 

*10 

*06 

14 

Tardent’s Blue 

06*07 

25 -9S 

6*05 

1-27 

*31 

*14 

10 

Zealand 

6*3*33 

33-22 

8-87 

201 

•42 

*30 

•09 

Marshall’s No. 8 

60-98 

29*32 

7 24 

1 -57 

*16 

•27 

•61 

Marshall’s No. 3 

59-37 

30-64 

6-60 

2*34 

*20 

•40 

■40 

Australian Talavera 

57 43 

27-76 

1352 

102 

*15 

*10 

*03 

White Lammas 

58-59 

27-2!) 

12*36 

1 -55 

*11 

*05 

*03 

Early Baart 

51-38 

37-17 

8-98 

2 01 

*279 

•075 

*109 

Stein wed el 

48-23 

36*88 

11*54 

331 

■53 

•30 ; 12 

IJudson’s Early Purple Straw 

48-34 

38*12 

7-98 

4 22 

•87 

•50 

14 

Farmer’s Friend 

46-96 

39-63 

8*01 

3-79 

109 

*29 

•23 

White Naples 

50 85 

29-03 

16-81 

2-94 

*15 

•16 

•9 

King’s Jubilee 

46-73 

3111 

17-90 

3’78 

*55 

•14 

•12 

Venning’s 

41-72 

38-08 

14-90 

4-47 

*75 

•08 

00 

Red Straw 

36-97 

48-95 

9-26 

3-80 

*56 

•40 

•09 

Golden Drop 

34-94 

46-69 

13-60 

3*73 

*46 

•45 

•15 

Rattling Jack 

34-07 

46-84 

10 01 

0 02 

1-20 

M3 

*62 

Allora Spring 

30-55 

43-99 

10*37 

10*78 

*45 

*35 

•10 

Canning Downs 

25-49 

47 77 

15-43 

8-73 

1-24 

103 

*33 

Talavera de Bellevuo 

24-53 

51-20 

18'22 

514 

*44 

•35 

•14 

Budd’s Early 

6-32 

54-31 

30-24 

7*89 

*65 

•48 

•13 

Early Para 

32-50 

40-56 

1813 

6*42 

1*39 

*77 

•18 

White Velvet 

22*17 

35-23 

25-71 

12-84 ! 

2*59 

109 

•27 

White Tuscan 

21-00 

47*00 

23-08 

8*27 j 

•20 

•24 

•10 

Bearded Quartzlee 

11*42 

50-54 

19*88 

15*42 

1'34 

M7 

•28 

Velvet Pearl 

20-18 

3774 

21 -56 

15*72 

2-30 

2*20 

•30 

Blount’s Lambrigg 

5-77 

33-25 

28-97 

25*02 

3*68 

2*54 

•78 


It has long been my hope that the different varieties of wheat might yet 
be distinguished from each other readily by the grain alone, and this investi- 
gation may be regarded as a further slight contribution in that direction, 
incident to my work in connection with wheat at the Wagga Experiment 
Earn. 

Millers will not fail to notice that the illustrations and figures show them 
at once, with regard to any particular variety, how to set their rollers to 
crack it to best advantage, so far as size alone is concerned. This is a 
matter which much exercises the mind of the Australian country miller, 
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Fig. 1H To slum tin* proportion of lan 

1. Aleutian. 

•J. White- 

3. Turdents Him-. 

4. Zealand, 

f-. Marshall's S. 
fi. Marshall's :i. 

7. Australian Tulavera. 


t> and small grains in ca<h \nriet\ . 

s. White- Luninas. 

!». Karly Haart. 
in. Steimu-del. 

11. Hudson's Early Purple Straw 
V2. Farmer's Friend. 

13. White Naples. 

14. King's Jubilee. 
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l.>. HoilStnw. 

I (I. (ioUK'ii Mop. 

17. Kattliusr .hu*k. 

IS. Allori Kprinu. 

ID. 1 'anniti^ Powus. 

*20. Tala v cm do Bellevue. 


-1. Mu Id'" Kail' 
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*2:1. Whit* 1 Vchet 
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2 V Vol' et IVarl. 
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however little difference it may make to the more perfect milling outfits to 
be found in the metropolis and in other parts of the world to which Austra- 
lian wheat is exported. 

When an Australian, or at least a Kiverina, miller in future hears a wheat 
mentioned by name, he can, if the variety be not familiar to him, by referring 
to the foregoing table, find out at once how it will act in his riddles and 
rollers, — that is, of course, so far as size is concerned — and it is needless to 
say that ofttimes this information will determine whether he can use the 
variety to advantage. 

It is also needless to say that the facts herein explained will henceforth 
be available in characterising the various varieties of wheat, as grown in the 
principal wheat district of this country. 
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Prize Wheats 


F. B. GUTHRIE and E. H. GURNEY. 

From time to time tlie Department lias been asked to assist the judges at 
different agricultural shows in judging samples of wheat competing for 
prizes. 

A short discussion of the methods employed, and a comparison of our 
results with those independently arrived at by the judges in each of these 
cases, cannot; fail to be of interest to buyers and sellers of wheat. The 
report furnished by us was based in all eases upon the actual behaviour of 
the sample in the mill, and it is clear that such a system, if it can be 
properly carried out, has many advantages over that of judging by appearance 
only, even when the judges are expert buyers. 

One indisputable advantage lies in the fact that it is based on actual 
results obtained, which results can be presented on a numerical basis. 

Guesswork judging is thus done away with ; and an award which is made 
on the actual behaviour of the wheat on milling is not open to the objections 
which can be urged against the unsupported opinion of a judge, however 
experienced he may he. 

A further advantage which will commend itself to those who favour the 
system of single judges is that one judge can do the work of three or more. 

The only objection to the system is that it occupies more time than the 
present method of judging from the appearance only, but this is a small 
price to pay for the increased accuracy gained. This time, moreover, could 
be very considerably shortened if an expert miller were present whilst the 
samples were being treated, for in many cases we have laboriously gone 
through all the stages with a wheat which an experienced miller would have 
felt justified in rejecting at an earlier stage. 

The method is, no doubt, imperfect in its present form, and capable of 
improvement, and it is in the hopes of getting suggestions for its improve- 
ment that we lay it before the readers of the Gazette. 

K the system can be made reliable arid exact, it is obviously of the very 
greatest importance, not only in awarding prizes at shows, but in all cases 
of buying and selling wheat. At present it no doubt often happens that 
the buyer, on account of a suspicion as to the milling qualities of a wheat, 
refuses to pay its full value, being afraid to run any risks. On the other 
hand, even the most experienced buyer may be deceived by the appearance 
of a grain for which he afterwards finds that ho has paid too high a price. 

A means of submitting the sample to a reliable practical milling-test would 
be in the interests of both farmer and miller. How far the method wo have 
adopted fulfils these conditions we leave our readers to judge. 

The milling was done on the small hand roller-mills, and by the method 
already described in detail in a previous number of the Gazette (March, 
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1895). The points for which the grain was particularly examined were the 
following: — 

1. Appearance of grain. 

2. Weight per bushel (in pounds). 

d. Ease of milling. 

4. Percentage of flour obtained. 

5. Colour of flour. 

(5. Percentage of gluten in flour. 

7. Strength of flour (iu quarts of water per sack of 200 lb.). 

Of these characteristics the gluten-content and the strength of the flour 
were regarded as being the most important, and 20 marks were awarded 
•as the maximum for each. The weight per bushel of the grain and the 
colour of the flour were marked next in order, receiving each 15 marks, 
10 marks being the maximum assigned in each ease for appearance of grain, 
ease of milling, and <j mint it y of flour obtained on milling. 

The wheats here discussed were, it must he remembered, wheats competing 
for prizes ; consequently, the question of their suitability for blending pur- 
poses did not arise, and they were examined as to their suitability for milling 
by themselves. 

The marks assigned are, therefore, only intended to apply to the particular 
case in point, and might be altered according to the judgment of the indi- 
vidual buyer. 

The Grenfell I\, A. ,11 .. and T. Association have forwarded for the past three 
years a few of the best samples competing at tlieir annual show, in order to 
have their milling qualities practically tested. A short discussion of the 
results obtained in each year will afford a very good indication of the useful- 
ness of the method adopted. 

In 1895 six samples were sent, selected as being the six best of the wheats 
competing. 

The following table gives the result of the examination: — 

Wheats examined for the Grenfell P., A., II., A I. Association for the 

1S95 Show. 



Aj»jm ar- 
um a- of 
Urain. 

YWi-ht 

iwr 

Husht-1. 

Hast* 

of 

Milling. 

lYlvrnt- 

tUit' 

of Flour. 

Colour 

ol 

Flour. 

Olutcn. 

1 

Strength. 

! 

Total. 

Ma' iiniiiii marks . 

.» 

15 

]0 

10 

15 

* 

20 

20 

100 

No. 3 

10 

15 

(02!)) 

10 

9 

(742) 

15 

(C) 

18 

(9-4) 

19 

(47*0) 

90 

Nu. Hi 

9 

12 

(fil-2) 

10 

s 

(72-6) 

14 

Oh) 

20 

(11*0) 

19 

(47-0) 

92 

No. -21 

V 

! 

12 

(60 *0) 

10 

I 

9 

(74*5) j 

14 

(t\) 

io ; 
(8*1) j 

*20 

(48*0) ; 

90 

No. 12 ! 

i 

8 

12 

! (()()•(>) 

| 10 

i 

10 

1 (76-0) 1 

1 14 

(<\> 

15 

(7*5) 

19 

(47*5) 

88 

No. 14 

7~j 

i 

14 

| (62*5) 

i 9 j 

: 

9 

14 

15 

(7*5) 

i 18 | 

j (46*8) j 

84 

No. 4 

8 

! 

13 

1 ((US) 

; 

| 9 

1 S 

(71*0) 

! 15 

i <Q 

1 10 
! (8-3) 

( 

10 

(44*0) , 

85 
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Explanation of Table, 

The figures in brackets are those actually obtained. It will be seen that the only marks 
which are not referable to a numerical basis are those given to ease of milling and appear- 
ance of grain. 

As all the wheats examined are of nearly the same type, and easy milling wheats, the 
marks assigned for ease of milling do not materially affect the result. In the only other 
case where the “personal factor” is predominant — the appearance of the grain — the 
maximum of marks is purposely low, so as not unduly to influence the results. 

It is further important to remember that the marks are only assigned in order to 
compare wheats of the same batch, and are not intended to afford any comparison 
between these wheats and those of other batches ; that is to say, the wheat in the above 
table gaining DO marks is not necessarily better than the one gaining 95 in the next table, 
or worse than the one to which 98 marks is assigned in the 1897 batch. 

The following notes accompanied the table : — 

No 3 is the best all-round wheat. 

No. 16. Very rich in gluten. Valuable to blend with weaker wheats such as No. 4 ; 
but not up to No. 3 in weight per bushel, nor yield and colour of Hour. 

No. 12. Very floury wheat ; poor in gluten ; flour not very good colour, and less rich 
in gluten and strength than No. 21. 

No. 4 yields only small quantity of very weak flour ; might be useful for blending with 
such wheats as No. 12 and No. 16. 

The order in which the wheats were placed by the judges was not quite the 
same, No. 21 being awarded first prize; then No. 1(5 and No. 3, Nos. 12 and 
14 being bracketed as equal ; the essential difference being that Nos. 3 and 
21 changed places. 

Wheats examined for the Grenfell Show of 1890. 



Appear- 
ance 
of Grain. 

[ Weight 
per 

Bushel. 

Ease 

of Milling. 

Percent- 
: age 

. of Flour. 

! Colour. 

Gluten. 

Strength. 

Total. 

Maxim urn marks . . 

10 

15 

; 

10 

10 

15 

20 

20 

100 

No. 1 

10 

15 

(62-9) 

10 

8 

(70) 

15 

(C) 

18 

(1074) 

19 

(54) 

95 

No. 3 

8 

12 

(61-1) 

10 

9 

(71) 

15 

(K) 

17 

(10-05) 

20 

(55) 

91 

No. 4 

8 

12 

(61*0) 

10 

10 

(72) 

14 

<<\) 

19 

(11-98) 

17 

(52) 

90 

No. 5 

7 

a 

(60-0) 

10 

; 

7 I 
(69*5) 

15 

(C) ! 

19 

(12 09) 

19 
(54 *5) 

88 

No. 2 

6 

12 

(61-0) 

10 | 

9 

(71) 

! 13 

(C,) 

20 

(12-92) 

17 

(52) 

87 

No. 7 

7 

11 

(60-5) 

10 

8 

(70) 

13 

(C.) 

20 

(13-27) 

16 

(51) 

85 

No. 6 

6 

10 

(59-1) 

10 

(69) 

15 

(C) 

18 

(10-81) 

17 

(52). 

83 


The following notes accompanied this table : — 

All samples are easy milling wheats. 

No. 1 by far the best for milling alone. 

Nos. 7, 2, and 5 are high in gluten, and should be good for blending with weaker 
wheats. 

There is little to chooae between Nos. 3 and 4. 
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On this occasion our report (lid not reach the Secretary, Mr. (1. Cousins, 
until the day of judging, and the awards had been already given. The 
judges’ decision was identical in every particular with our own. 


Wheats examined for the Grenfell Show, 1N97. 



Appear- 
ance 
of drain. 

Weight 

per 

Bushel. 

Ease 

of 

Milling. 

1 ’croon t- 

of Flour. 

Colour. 

Clut.cn. 

Strength. 

Total. 

Maximum marks . . 

10 1 

15 

10 

10 

15 

. 

20 

20 

100 

No. 9 

10 

15 

(63*1) 

10 

10 

(75*3) 

14 

(<-’,) 

19 

(12*1) 

20 
(52 0) 

98 

No. 17 

9 

12 

(61‘8) 

10 

10 

(75*2) 

14 

(CJ 

19 

(11-5) 

18 

(47*0) 

92 

No. 16 

io ! 

15 

(63*3) 

10 

9 

(74*3) 

12 

(C,) 

19 

(11-3) 

17 

(44 -8) 

92 

No. 1 

10 

13 

(62*5) 

10 

s 

(73*0) 

15 

(C) 

18 

(9*5) 

17 

(45-2) 

91 

No. 5 .. 

8 

13 1 
(62*5) 

; 10 ! 

10 

(76 0) 

12 

(C 3 > 

19 

(10*8) 

IS j 
(47-0) j 

90 

No. 6 

8 ; 

12 
(61 3) 

10 

9 

(74-4) 

i 11 

j (15.) ! 

20 

Cl 3*6) 

I 20 

| (54-6) ' 

90 

No. 18 

7 

12 

(61*9) 

10 

8 

(73*3) 

! 12 

1 (C.) 

i 20 

| (13*8) 

| 20 ■ 
(50*6) 

89 

No. 10 

~ T; 

i 

12 ! 
(61*7) 

1° 

! 9 

1 (73*8) 

i ■ 

10 

(0,) 

20 

(13*1) 

19 

(49*4) ; 

88 

No. 15 

! 

8 ■ 

12 

(61*4) 

10 

1 

1 7 

(71-2) 

15 

(C) : 

j IS 

! (9-6) 

IS 

(46’8) ; 

88 

No. 14 _ 

7 1 

11 

(59*4) 

! 10 

i 

i 

- 

(7H») 

n 

«\) 

20 

(14*0) 

IS j 
(47'2) ! 

84 


Order of Merit. — No. 9, 10, 17, I, 5, 0, 18, 10, 15, 14. 

The following notes accompanied the table : — 

All easy milling wheats. 

No. 9 best for milling alone. 

Nos. 6 anti 18 strong and good for blending. 

No. 16 given preference over No. 17 because <*■ greater weight and better appearance 
of grain, though No. 17 yields more flour and of a slightly better colour. 

Some of the gluten -contents are very high, consequently the maximum marks are given 
to all with gluten-content of over 13 per cent. 

The colours could in all cases have been improved. The milling was perhaps a little 
severe. 

^ This is a good batch of wheats, and is the best liatoh of prize wheats yet received, the 
first four samples being particularly good and uniform iu appearance. 

In this case our report reached the Secretary before the Show, and Mr. 
Cousins tells me the judges (three in number) knew and saw nothing of it 
until they had made their award. The awards were then compared, and the 
order in which the wheats had been placed was found to be again identical 
with our own, with this exception, that Nos. 5 and 6, which had been 
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bracketed as equal in our list, were differentiated by the judges, the fifth 
place being given to No. 5, and the sixth to No. G. In all other particulars 
the awards were identical, a result which was certainly astonishing con- 
sidering the relatively large number of wheats compared. 

Mr. Cousins tells me that in this case the judges took the weight of the 
samples in addition to judging by appearance. I do not know if this is 
always done, but it undoubtedly should be. 

At the Wagga Wagga Show, April, 1895, a prize of £100 was offered by 
the Murrumbidgeo P. and A. Association to be divided amongst the exhibitors 
of the six best samples of wheat fulfilling certain conditions. 

The first six of these wheats were forwarded for examination and report. 

The results of the examination appear in the following table : — 

Wheats examined for the Wagga Show, April, 1895. 



Appear- 
ance of 
Grain. 

Weight 

per 

Ilushel. 

Ease 

of 

Milling. 

Percent- 

age 

of Flour. 

' Colour 
j of 

Flour. 

I 

Gluten 

in 

Flour. 

! Strength 

of 

Flour. 

Total. 

Maximum marks . . 

10 

15 

10 

i io 

15 

20 

20 

100 

Distinguishing No. 

No. 10 

10 

15 

(65*9) 

9 

i 

1 

! io 

I (75*2) 

15 

! 17 

I (8*5) 

20 

(48*8) 

96 

No. 2 

10 

15 

(65*8) 

» 

(71 -0) 

13 

20 

(104) 

16 

(46*5) 

90 

No. 7 

9 

14 

(65 ‘0) 

9 

9 

! (74*5) 

13 

18 

: (9*0) 

IS 

(47*8) 

90 

! 

No. 4 

9 

i 

12 
(63 *9) 

9 

8 

(72*0) 

14 | 

13 

! (6*7) 

17 

(47 *0) 

1 82 

No. 1 1 

I 

8 

1‘2 

(63*8) 

9 

8 

(72*5) 

15 

14 

1 (7*3) | 

15 

(46*0) | 

81 

No. ] 

0 

13 j 
(64-3) : 

10 

j (710) 

~ ir i 

> i 

•17 

(8-0) 

12 j 
(43*2) j 

76 


The wheats were all milled in exactly the same manner, and presented no 
peculiarities worth noting. The high numbers under the heading 44 weight 
per bushel ” are due to their all having been previously well cleaned. 

Grain No. 1 was weevily. No. 11 was not cleaned as well as the others. 
It will be Been that No. 10 was much superior to the others. 

The judge’s final award was made in the order given in the above table, 
with the following exceptions: — No. 2 and No. 7 were differentiated, and the 
second prize awarded to No. 2, as No. 7 was found to be less clean when 
examined in bulk ; No. 1 was rejected altogether, and another grain substi- 
tuted for the sixth prize. 

Here again the judge’s award was practically identical with ours. As 
the money- value of the prize was in this case a high one, the agreement is 
particularly gratifying. 

The next table shows a comparison be ween two wheats which gained special 
prizes at the Forbes Show of 189G. It is inserted here because the com- 
peting wheats were of different types, the one being a Purple Straw and the 
other of the White Lammas type. 
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Wheats examined for the Forbes Show, 1896. 



Appear* 
a not* 
of Grain. 

Weight 

per 

Bushel. 



Ease of 
Milling. 

Percent- 

age 

of Flour. 

Colour. 

Gluten. 

Strength. 

Total. 

Maximum marks .. 

1ft 

15 

10 

10 

15 

20 

20 

100 

A. White Lam- 
mas, 

9 

1 14 

! (63-7) 

j 10 

i 

! 9 
! (74-0) 

15 

I 20 

; (7-i) 

20 

(52-0) 

97 

B. Purple Straw 

10 

t 

i 

15 

(64*2) 

! 10 

I 

! io 

j (75-0) 

1 15 

1 

1 

i is 
| (6 0) 

18 

(48-0) 

96 


The wheats, it will be seen, are both excellent milling wheats, and there is 
considerable difficulty in differentiating them, which was no doubt the reason 
they were sent to us. 

The point of particular interest in the above is that the high marks 
accorded to gluten-content and strength have turned the scale in favour of 
the Lammas wheat, the flour of which is particularly good in this respect. 

The Purple Straw grain was somewhat better in appearance, in weight 
per bushel, and in yield of ilour, but according to the scale of points adopted, 
these advantages are outweighed by the far superior strength and gluten- 
content; of the flour from the White Lammas. 

It will be at once seen that if the three points in which the Purple Straw 
has the advantage received the higher marks, and if the falling off in these 
points were more 1 severely punished, the relative positions of the wiieats 
would have been reversed . The value of the examination remains the same 
in furnishing an accurate basis for the final opinion. 

' We regret to say that we do not know* w hether the judges’ award agreed in 
this case with our own. 
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Chemical Notes, 

F. B. GUTHRIE. 


Prepared Bone-meal. 

In a previous issue of the Agricultural Gazette (April, 1897), I drew atten- 
tion to the exhaustive experiments conducted by Professor Miircker, of Ilalle 
into the fertilising value of the phosphate of lime in bone-dust. 

A comparison, under all sorts of conditions, of the effects of bone-dust 
with those produced by phosphate of lime in other forms, such as super- 
phosphate and Thomas slag, forced him to the conclusion that bone-meal is 
of relatively low value as a phosphatic fertiliser, whether in its immediate 
results, or in its effect upon succeeding crops. 

To quote his own words, “ Such a conclusion would have a very unwelcome 
result were it not possible to treat bone-meal in a cheap way, so as to make 
it effective,” and this can be done by treating it with a small quantity of 
sulphuric acid. 

He prophecies also that the future of the bone-meal industry lies in the 
preparation of such products. 

The proportions which he has found most efficacious for this purpose are 
as follows : — 

Every 100 lb. raw bone-meal is treated with 20 lb. sulphuric acid of GO 
degrees lleaume. This is insufficient acid to convert the phosphate* of lime 
into superphosphate, and a little more than is required to convert it into the 
intermediate bi-calcium phosphate. 

This product Professor Miircker found to be almost equal to superphos- 
phate in its immediate effects, and if anything superior in its action in the 
succeeding crops. 

Pending the time when we shall be able to carry out this class of experi- 
ments for ourselves in a satisfactory manner, it may lie of interest to Gazette 
readers to know what effect the addition of this quantity of sulphuric acid 
has on the solubility of the phosphate of lime, and it** availability to plants. 

With this object, a sample of bone-dust was treated with acid in the 
above-mentioned proportions, and examined after three weeks’ standing, and 
again in two months’ time. The analyses are due to Mr. E. II. Gurney. 

The original bone-dust had the following composition : — 


Moisture ... - ■ 5 ‘59 

A — Volatile and organic - 34*63 

Insoluble 0*23 

B— -Tri-calcium phosphate ~ 64*89 

Other lime-salts calculated as carbonate ... 5*31 

100*65 

A — Containing nitrogen 4*06 

Equivalent to ammonia :s 4*93 

B — Containing phosphoric acid 25*14 
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The phosphoric acid in the above bone-dust is, for all practical purposes, 
insoluble both in water and ammonium citrate. The mixture was made on 
15th June, and examined on 6th July, with the following result : — 

Water-soluble phosphoric acid 1 1 *38 

Citrate-soluble phosphoric acid ... r 9*74 

Insoluble phosphoric acid . 4*02 

25*14 

The compound was again examined on lGth August (nine weeks from the 
date of mixing), and was found to be practically unchanged : — 

Water-soluble phosphoric acid — 1 1 *34 

Citrate-soluble ,, ,, ... ... .. ... ... 9 3S 

Insoluble ,, ,, ... ... ... .. ... — 4 42 


2.V14 

In other words, nearly five-sixths of the original phosphoric acid bad been 
converted into soluble lime-compounds, and the bone-dust had the character- 
istics of a quick-acting phosphutic fertiliser. 

The small amount of arid required renders the product very easv to drv, 
and it is unnecessary to add any drying material. Exposed to air and sun, 
it becomes friable and ready for use in a few hours time. 

The fact that it is a less acid manure than superphosphate is also of con- 
siderable advantage on soils poor in lime, such as we have to deal with for 
the most part. 

Here is the analysis of another “prepared bone-meal,’' manufactured in 
a similar way by a correspondent. 

In this ease a much larger proportion of sulphuric acid must have been 
used, as the mixture was too moist to sample properly, and had to he 
artificially dried before being examined. 

The manure was also strongly acid, and is of tho nature of a superphosphate. 

Analysis of JrieJ Sample. 

Moisture ... 

A —Volatile 

Insoluble ... . . 

Lime (CaO) 

11 — Total phosphoric acid (1\,0„) 


A — Containing nitrogen 

Equivalent to ammonia ... 

B— -Composed of — 

Water- Soluble phosphoric acid 
Citrate— Soluble ,, ,, 

Insoluble ,, ,, 


Mixing Thomas Slag and Niplio. 

Nipho being a purely nitrogenous manure, it is seldom advisable to apply it 
alone. Phosphatie manures, and manures containing potash, must be added 
in order to make a complete fertiliser. 

One of the best phosphatie fertilisers is “Basic slag" or “Thomas 
phosphate.’* 

One of our correspondents having expressed a fear lest the addition of 
this compound to nipho should result in a loss of ammonia from the latter, 
the matter was carefully tested by determining the nitrogen before and after 
mixing. 


4b os 
2* ST 

rr *20 T) 2 

: 10*30 


rr. r >\,2 

m o*7o 

r 12 70 
I *3S 

— *>..» 


10*30 
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The sample of nipho used for the experiment contained 12 06 per cent, 
nitrogen, equivalent to 14*64 ammonia. 

It was mixed with slag in the following proportions : — 

I. One part basic slag to one part nipho. 

II. Two parts basic slag to one part nipho. 

If no nitrogen were lost, I should contain 6*03 per cent, nitrogen, and II 
4*02 per cent, nitrogen. 

The above mixtures were examined in about a week’s time with the 
following result : — 

I. Contained 6*21 nitrogen, instead of G O 3 ; 

Equivalent to 7*54 ammonia, instead of 7 32. 

II. Contained 8*9*2 nitrogen, instead of 4 *0*2 ; 

Equivalent to 4*7G ammonia, instead of 4*88. 

Showing that in the proportions used no loss of nitrogen occurs within a 
week's time when basic slag and nipho arc mixed. The figures, it will be 
seen, are not exactly the same, and in the first case there appears to be a 
slight gain in nitrogen. This is due to the fact that the quantities URe:l for 
mixing were relatively large, and the weighing done on a comparatively 
rough balance, whereas the nitrogen determination was made with all possible 
accuracy. 


Ash of Gidgea Acacia (Stinking 1 Wattle). 

A sample of the ash of this plant, forwarded by Mr. A. Andrews from the 
neighbourhood of the Vera Bore, was examined some time ago. As the 
composition of this ash is peculiar, and quite different from that of the ash 
of any other timbers I have examined, the analysis is appended herewith 


Analysis of A *h of “ Gidgea Acacia," grot* 


n at the Pern Pore. 


Insoluble and sand 1 *84 

Carbonic acid (CO 2 ) -39*40 

Silica, oxides of iron, and alumina *63 

Lime (CaO) - 53*19 

Magnesia (MgO) 1 *01 

Potash (K a O) = *‘29 

Soda (Na ? 0) = *36 

Phosphoric acid (P 2 O 0 ) *81 

Chlorine (Cl) = *0*2 

Sulphuric acid (S0 3 ) ~= *96 


99*17 

Analysis of pure Axh , exclusive of sand, charcoal , and carbonic acid . 


Silica, oxides of iron, and alumina ... ... — 1*17 

Lime (CaO) -" 90*71 

Magnesia (MgO) = 2*74 

Potash (K 2 0) = *60 

Soda (Na 2 0) = *72 

Phosphoric acid (P a O B ) = I *47 

Chlorine (Cl) = *04 

Sulphuric acid (SO 3 ) = 1*72 


Keferring to the first of these tables, which represents the composition of 
the ash when burnt in the usual maimer, it will be seen that it consists 
almost entirely of carbonate of lime, 53*19 per cent, lime being equivalent to 
93 per cent, carbonate of lime. Mr. Andrews says it is largely used for 
polishing, and for white-washing fire-places, cleaning knives, spoons, and 
other things that knife-polish is used for. As a matter of fact, it is very 
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similar in composition to ordinary chalk or whitening, and Mr. Gorman tells 
me that one of the hands on the Pera Farm has done quite a finished piece 
of French-polishing with it. 

Gidgea is a wood that burns completely to ash, both in the green and the 
dry state. Once alight it burns completely away, leaving a fine white ash. 

The Gidgea country is in the calcareous land west of the Darling. Gidgea 
prefers sandy or loamy soil, where it grows very thickly ; in fact, it takes 
possession of the land. Its average height is 25 to 30 feet. Its wood is 
excessively hard, making splendid posts and rails, which stand wel), and are 
almost proof against the white ant. 

The leaves of Gidgea Acacia contain a high percentage of albumenoid 
substances. The following is a partial analysis of a sample of the leaves: — 

Water - 35*26 

Albumenoids (N x G’25) ... ... . . ... 17‘43 

Albumenoids calculated to dry substance — 26 ’9*2 

1 have, however, never heard of stock touching it on account of its offensive 
smell. 
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The Kerry Cow. 

M. A. O’CALLAGHAN. 


The Kerry is the only pure breed of Irish cattle. Bred among the 
mountainous districts of Kerry, the breed was until recently little known 
outside the fastnesses of its own picturesque county, where it had long 
become noted for its ability to yield a good supply ot rich milk even on poor 
fare, and to withstand the cold, and seek for food where most other breeds 
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of cattle would starve. Owing to this trait, it received the name of “ The 
poor man’s cow.” A few years ago, however, the breed, aided by the efforts 
of a few enterprising gentlemen, jumped into prominence— prizes were 
offered for the best specimens of the breed at the principal Irish shows ; 
English visitors thus became acquainted with the breea, and at once 
recognised its beauty and utility. Soon a sort of fashion craze set in 
throughout England in favour of the beautiful little blacks, and no demesne 
or park was deemed complete unless their shining ebony coats were in 
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evidence. Good prizes were offered in the classes which were readily 
provided for this breed at the principal English shows, and a strong demand 
set in, so that breeders and dealers enjoyed a very good time for a couple of 
years, until the bulk of the English demand got satisfied. Some of the very 
best specimens of the breed were sent to England; good results followed 
from these, and English breeders were able to hold their own against the 
best that Ireland could send there to compete. On the other hand, 
many inferior or indifferent cattle were exported to England. Englishmen 
were not judges of the breed, and got “ let in” a bit by dealers ; and this had 
rather a damaging effect both on the demand and on the popularity of the 
breed. At the same time, I do not know of a more uniform breed, or one in 
which is found a greater number of good specimens. Simultaneous with its 
development into prominence was its enrolment among the ranks of 
aristocracy, and with an unimpeachable hereditary line dating further back 
than the Shorthorn or the Ayrshire, this breed became eligible for herd-book 
purposes, and to the credit of those interested, one was immediately formed 
on tho very best lines, and to-day no Kerry is deemed up to much whose 
genealogical tree is not to be found in one of the annual copies of this book. In 
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establishing this herd -book the following system was adopted: — A committee 
of judges was appointed, the very large herds were visited, and all that 
were accounted pure and typical by this committee were eligible for entry. 
Besides this, an annual fair or assembly was held in Ki Harney, where breeders 
sent the cattle for inspection by said committee, and all that passed their 
critical eye were entered in the herd-book. Now the produce of these are 
entered annually. The directors of this herd-book are extremely particu- 
lar, and, in fact, at one time incurred odium in consequence of their severe 
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strictness regarding the question of colour. Just as at one time a Jersey of 
broken colour was deemed an outsider, the Kerry of to-day must be black, 
and black only, even the faintest spot of white on the flank being sufficient 
for disqualification. The udder is the only exception made, this being white, 
and a trace of white on the underline near the udder is not objectionable. 
The cow is in height somewhat less than that of the Jersey, but is of a 
stronger and hardier build, and more robust constitution. The coat is close, 
and thickens and lengthens towards winter. The body is set on rather short 
legs, fine in bone ; she is light before and heavy behind, or, in other words, 
of the “ wedge ” shape, which is recognisable in the best specimens of all 
dairy breeds. The head and horn form one of the distinctive features of 
this breed. The horns, which are fine, with black points, must turn upwards 
with a backward tendency, and curve slightly inwards. The neck is fairly 
long and fine, with no loose skin about the brisket, and the whole appearance 
of the animal must be one of grace and beauty. The illustration, page 
870, will give readers an idea of the appearance of a good Kerry. This 
cow was yielding 5 gallons (20 quarts) of milk a day at the time the photo, 
was taken. She is a typical cow, and a prize-taker. She is the property of 
Mr. K. Barter, J.P., St. Annis Hill, county Cork, Ireland, and obtained Pirst 
Prize at the Show of the B. A. Society of England held recently at Manchester, 
thus entitling her to rank among the best specimens of the breed in existence. 

The Kerry is credited with yielding the greatest quantity of milk in pro- 
portion to its size of any pure breed. Its milk ranks next in richness to 
that of the Channel Island cattle (Jersey and Guernsey), hence its reputa- 
tion as a dairy-breed stands high, especially with people possessing only 
small plots of land, and who keep dairy-cows only to supply milk for home 
purposes. One of the animals imported into England has a record of 1,120 
gallons of milk in a year, an almost incredible yield for such a very small 
cow. Well-bred heifers, on their second calf, yield about an average of 
450 gallons in a ten months’ milking. It might be stated that typical 
Kerries cannot bo bred outside their own native country, for when they are 
brought up on rich pastures many of their characteristics alter — they grow 
into a much bigger and heavier animal, requiring more food, but do not lose 
their milking properties. 

Kerry cattle fatten pretty readily, and when fat the meat is excellent, the 
fat being well mixed up with the lean, or what is known as “ well marbled.” 
Crossed with the Durham, a very useful animal of medium size is obtained. 

I am of opinion this breed would do remarkably well on the lighter lands 
of Australia, and in periods of drought it should show up very prominently, 
as it is marvellous the condition these little animals maintain under tlie 
scantiest of fare. 


The Dexter Kerry. 

This is a species of the breed possessing all the good milking properties 
of the Kerry proper, but is a much smaller animal, and of coarser build and 
bone. It does not possess the graceful outline of the true Kerry, being a 
thick-set animal standing on short legs, and more of a beefv type. In 
colour this animal may be either black or red ; the head is heavier and 
bolder than that of the Kerry ; the horns grow straight out or curve slightly 
inwards. A peculiarly distinctive feature of this animal is that its hind legs 
just above the feet are crooked. The thicker the body and the shorter the 
legs on this animal, the more it is admired. Many people prefer it to the 
true Kerry. It is difficult to say with any certainty how this animal was 
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produced. Some are of opinion it was originated by crossing the Kerry 
cow with a Welsh bull, while there is a story in Kerry county that it was 
produced by a seal mating with a Kerry cow. Much difficulty has been 
experienced in breeding pure Dexters, the calves being mostly deformed. I 
have seen them double-headed, six-legged, and some whose heads certainly 
looked more like those of bull-dogs than of calves, and at the present day 1 



Dcxtcr-Kerry Cow (property of Mr. K. Barter.) 

think most of the Dexters produced are simply a cross between a Dexter 
bull and a pure Kerry cow. Among the most successful breeders and 
exhibitors of Kerries are Messrs. M. Sutton, Heading, England ; R. Barter, 
Cork; J. Robertson, Dublin; the Earl of Clonmel; T. Rattery, Bally- 
bunion, &c. The Prince of Wales has a celebrated herd of Dexters, with 
which he wins many prizes. 
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San Jose Scale ( Asftidiotus perniciosus, 
Comstock). 


By WALTER W. FROGGATT, 
Government Entomologist. 


During the last few years there have been more papers and reports written 
about this insignificant-looking little scale insect than of any other member 
of the great coccid family. 

Nearly every American publication dealing with agriculture or practical 
entomology has something to say about this destructive pest, which has 
spread so rapidly all over the United States, causing the death and destruction 
of thousands of trees; for, unlike most of the coccids which cause trees to 
become disfigured and unhealthy, this scale if neglected soon kills the trees 
outright. Though it has been found that in some States it is a much more 
destructive pest than in others, and that the same treatment will not check 
it in different districts, vet up to date it may be safely said that it is the 
most dreaded scale which has attacked the orchards of the world. 

Anybody working at economic entomology will have been struck with the 
boom in “ coccid” literature during the last year or two, and this is to be 
accounted for from the fact that this family contains an immense number of 
most destructive creatures which are easily transported from one end of the 
world to the other on introduced trees and plants. Many are often so small 
that it takes an experienced eye to detect their presence, and though we 
have already in New South "Wales a largo number of the worst scale insects, 
still there are a good many from which we are as yet free, and a strict 
inspection of all plants arriving on the borders of the Colony, arid the over- 
sight of all nurseries importing plants from abroad, should be enforced 
with as little delay as possible. 

A number of writers are describing new species from all parts of the 
world, many of wdiich when examined by experts will probably be found to 
be only local varieties of well-known species, and this is to be regretted 
when already there is such a burden of synonyms hanging round the necks 
of most of our common species. 

The San Jose scale has been in existence in New South Wales and some 
of the other colonies for several years. As far as I can learn it has been 
looked after and checked, if not stamped out, both in Victoria and South 
Australia. It is not the case in this Colony, and, though not an alarmist, I 
would strongly urge all orchard ists who have trees affected by any unknown 
or obscure disease, where the trees appear unhealthy or stunted from 
no reasonable cause, to forward branches to the Entomological Branch for 
examination. 




San Jose Scale (Aspidiotus pernieiosus, Comst.) 

A. Adult Female (much enlarged), after Howard. Adult Female, Anal Segment (highly magnified), after Howard 

B. Stem of Apple-tree thickly covered with Adult Female Scales (enlarged original). 

C. Lady-bird Beetle (Khiiobius debelis, Blackb., enlarged) found feeding upon scale in orchard, Bcrowra, N.S-W. 

D. 1, showing spray of Apple-tree clean, without Scale, as it appears at the present time. 

2, showing spray, badly infested with San Jose Scale, cut off a dying tree at the same date. Gosford, N.S.W. 
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That the San Jose scale was introduced into Sydney from California by a 
nursery firm some four or five years ago upon apple or pear stocks, there 
cannot be the least doubt, for in every instance where it has been discovered 
the trees from which the infection spread have come from the same place. 
Of course, this was unintentional on the part of the firm, as the scale in its 
early stages is very hard to detect, even by a trained eye, and as soon as it 
was reported to them they burnt all their remaining stocks, but the effect 
was disastrous all the same, for it had been distributed all over the Colony 
before these steps were taken. It was first reported in New South Wales 
by the late Mr. A. S. OllifF, in the Agricultural Gazette , 1892, upon pear- 
trees near Maitland, and Mr. Masked states that he again received specimens 
from this gentleman in 1895 upon peach and apple trees, while Mr. French 
sent specimens on peach-trees from Victoria in 1891. Though this scale was 
unnoticed for some time, it was evidently flourishing all the time, and early 
last July specimens were received from near Tamworth, attacking some 
young apple-trees. 

I visited this orchard (which fortunately is an isolated one), and found 
eight trees in a row more or less infested. Thcv were about 4 years old, but, 
though purchased in Sydney, the owner could not tell me from whose 
nursery. The central tree had its trunk and main branches blackened with 
the multitude of scales infesting it, and from this one I think it had spread 
up and down the row. 1 treated these trees with very strong 25 per cent, 
kerosene emulsion, and am waiting for results this coining season. 

When visiting the New England district in September, at an orchard near 
Tenterfield, the owner showed me two trees which he said had never done 
any good since he had planted them, some four years ago, and careful exami- 
nation showed that the bark of the trunk and main limbs were thickly 
infested with Sail Jose scale. These trees had been purchased from the 
Sydney nursery previously referred to, but the scale had not spread on to any 
of the adjacent trees. 

At Invercll one of the leading orchardists asked me to visit his place and 
examine some “ sick trees,” which I found to be also attacked by this scale, 
and though most of the larger trees had been well sprayed in the winter, a 
few live scales were found upon them. In the Tenterfleld orchard the trees 
attacked were apple. Here cherry, apples, and peaches were infested, in 
the latter the bark being swollen out in ridges upon the smaller branches. 
The owner showed me a small, stunted apple tree, about 5 years old, also 
obtained from the samo Sydney nurspry from which ho believed the other 
trees had become infested. It was still alive, but so stunted and sickly that; 
from a distance one could see that it was unhealthy, and so thickly was its 
bark covered with this scale that it was a wonder it still survived. From 
my observations in these two orchards I came to the conclusion that in the 
New England district the cold climate is against the rapid spread of this 
scale, for though the pest had existed for at least four years in this orchard, 
it had attacked only half a dozen trees. It should, therefore, not be a hard 
matter to rid an orchard of the scale in this district if taken in hand when 
the pest first appears. 

In October I went over an orchard near Gosford, which is simply swarming 
with San Jose scale. Nearly half the trees in the place are more or less 
seriously infested, apples, pears, plums, and peaches being attacked indis- 
criminately. In this place many of #he apple-trees are dying, and will not 
live over another season. The bark of those in this stage is rough, and 
cracked upon the upper part, and below upon the trunk roughened and 
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discoloured. Curious to remark, upon some healthy apple-trees, growing 
near some of the bad specimens, the scale was found only upon the 
young wood of last year’s growth, forming a ring round each branch for 
several inches. 

The scale is also in existence in one large orchard at Maitland, where it 
has increased in spite of regular spraying. 

Peach-trees, when attacked by this scale, have the branches quite ribbed 
with distinct hollows in the bark, but sometimes swollen and flattened on 
the sides, so that even the tissue of the wood seems to have been altered. 

It is somewhat difficult to describe such a small scale as this in general 
terms so that an orchardist can identify his enemy, while the insect (the 
adult female) is so small when removed from her test, that it takes a high- 
power objective on the microscope to make out her specific characters. The 
diameter of the scale covering a full-grown coccid is not more than one- 
twenty-fifth of an inch in diameter, this test being circular in form and 
varying in colour from gray to black, with the central knob (pellicle) yellow 
or reddish-brown. Where the scales are scattered on the young wood their 
presence is noticed from the purple stain they impart to the surface of the 
bark. When overlapping each other, as is the case when the trees are badly 
infested, the bark looks as though it was covered with a granulated, dark, 
grayish-brown substance that had been plastered over the branches and 
completely hidden the surface of the bark. Upon a branch thus coated it is 
only with a lens that one can differentiate the separate scale. When thus 
infested, the branches, if not dead, have only the terminal bud putting forth 
leaves, the other buds along the sides of the shoot having failed to burst out 
on account of all their substance being sucked up by the countless millions 
of these little coccids. Therefore, a badly infested one at this stage can be 
easily noticed in an orchard among healthy trees. 

I have never seen this scale upon the fruit or foliage, though it is common 
enough in America, and would be doubtless found in an orchard like the one 
at Gosford in the fruit season, and if fruit is sent out of an infested orchard 
this would be one of the easiest ways of scattering it still further over the 
Colony. The larva> were crawling all over the twigs taken from the Gosford 
orchard in the middle of October, so early in October if the season has 
been warm, and a few weeks later if the season has been cold, and for a 
month or two afterwards would be the time when these minute creatures 
would be most easily carried all over the adjoining gardens. 

The San Jose scale was first described by Professor Comstock* in 1880 from 
orchards in the valley from which it takes its popular name ; at that early 
date it was a well-known pest, and was said to have been introduced from 
South American ports some ten years before, but like a great number of the 
common coccids which have been distributed all over the world within the 
last few years, its exact habitat will always remain an open question. Later 
writers suggest that it is a native of Japan, but in our case we received it 
from California some years ago. 

In 1895 Mr. W. M. Masked furnished a paper to the Agricultural Gazette , 
New South Wales (p. 868f), upon the identity of this species with another 
described by him from Yictpria, and came to the conclusion that they were 
identical ; in that paper he gives a lot of interesting notes on this scale. 


* Report of the Entomologist of the U.S. Dept, of Agric., 1880, p. 804. 
t The Pernicious or San Jose Scale and Aonidfafwca : a question of identity or 

variation. 
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In 1896 tlie entomological division of the Department of Agriculture, 
U.S. A., issued a Bulletin, “The San Jose Scale: its occurrences in the United 
States, Ac. ”; by L. 0. Howard and C. L. Marlatt. This contains an exhaus- 
tive account of this pest up to date, and its ravages in the various States ; 
its habits and life-history; parasites and natural enemies; remedies and pre- 
ventives ; concluding with a bibliography, wherein some ninety-three papers 
dealing with it, are tabulated. 

Here we find that it was from the nurseries that the San Jose scale spread, 
especially some of the larger ones in New Jersey ; as with us, this was 
undoubtedly unintentional, but the results have been disastrous to fruit- 
growers there as they may be with us. One thing to be noted in this report 
is that the methods employed in California and the other Pacific States were 
found to be useless against the scale in the eastern States. 

Tho lime, sulphur, and salt wash is always used in California as a winter 
wash, and ihe resin wash both as a winter and summer wash — chiefly the 
former ; but kerosene emulsion is always used as a summer spray. 

The soap-wash treatment was found to be the most successful spray in the 
eastern States on a large scale, killing more scale than either the resin or 
kerosene emulsion. 

In 1896 the State "Board of Agriculture of the State of New Jersey voted 
the sum of ],0X) dollars, and sent Professor J. B. Smith to California to 
study the habits and report upon this scale.* * * § lie found it all over California, 
but nowhere is it considered an injurious pest, as it is kept in chock by 
natural causes ; chief among these in southern California were the “ Twice- 
stabbed ladybird beetle ” ( Chilocorus bivuJnerus) and a chalcid parasite 

(. Aphelinus fuscipennis). North of San Francisco he found no natural 
enemies, and though Australian ladybird beetles were said to be destroying 
the scale, he could find no evidence to support the statements. 

Mr. II. Garman during this year has written ail account of the spread of 
this scale in Kentucky.f He states that it attacks all deciduous fruit-trees, 
spreading over the stems, foliage, and fruit, and remains on the trees all the 
year round. He gives a general account of the San Jose scale, and the 
different formulas for the sprays and washes used for its destruction. 

Mr. T. 1). A. Cockerell has recently published a report^ entitled “The 
Sail Jose Scale, and its nearest allies : a brief consideration of the characters 
which distinguish these closely-related injurious scale insects.” This is a 
more technical account of the genus Aspidiotus, showing the different 
specific points of each, accompanied with sketches of the anal segment of 
the species. He also gives a list of the trees and shrubs attacked, furnished 
by Mr. Howard. 

Mr. E. M. Webster, in his “ Scale Insects : their habits and distribution, 
with means of holding them in check,”§ devotes several pages to the San 
Jose scale. He quotes from records kept at the Department of Agriculture 
at Washington, the estimate that from the progeny of a single female during 
a single season 3,216,080,400 individuals can be produced. Thus, though 
90 per cent, of the scales may be killed, from those remaining a fresh stock 
will soon be supplied by the surviving 10 per cent. 


* New Jersey Agr. Exp. Station Bulletin 116, 1896. 

t Kentucky Agri. Exp. Station Bulletin No. 67, May, 1897. 

t U.8. Dep. Agriculture, l)i\\ Entomology, Technical Series No. 6, 1897. 

§ Indiana Horticultural Keport, 1896. 
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Remedies. 

Winter spraying. (1) Kerosene emulsion. — Used and found very effective in 
California : — 

Kerosene, 2 gallons. 

Soap (whale oil) — ordinary yellow soap may be used — £ lb. 

Water, 1 gallon. 

Dissolve the soap in the boiling water, add the oil, and mix thoroughly ; then 
add 3 gallons of water to each one of the emulsion, making 12 gallons of 
spraying mixture ; apply warm. Though this spray is found to give very 
satisfactory results in California, in the eastern States its action is rather 
uncertain. I have found it very effective as a winter spray, as this scale 
sticks so tight that it is not injured by an ordinary kerosene emulsion. Trees 
infested should be sprayed thoroughly twice,’ at intervals of about a fort- 
night, and later on towards spring carefully examined to see if there are any 
living specimens or larvnc in October. 

Winter spraying (2). Lime , salt , and sulphur mixture. — Used in America 
and here for scale insects. : — 

Lime, 40 lb., unslackcd. 

Sulphur, 20 lb. 

Coarse salt, 15 lb. 

40 gallons of water. 

Take 10 lb. of lime, 20 lb. sulphur, and boil until dissolved in 20 gallons 
of water ; tako the remainder of the lime and salt, slake and mix with the 
boiling mixture ; add more water up to 00 gallons, and strain and apply 
warm. Use gloves to keep the wash off the hands, and thoroughly clean and 
wash the spray-pump after using this mixture. This is a good winter spray, 
does not hurt the bark or buds, aud can be used for all kinds of scale insect 
during the winter months. Do not use a copper vessel to boil the mixture in. 

Soap wash. — Whale-oil soap and hard soap dissolved in hot water and 
applied warm : — 

H lb. whale-oil soap. 

■} lb. ordinary hard soap. 

1 gallon of water. 

The soaps are boiled up in the water. This strong soap wash has been 
found the most effective remedy used in America applied to an orchard when 
the peach and apple trees were in bloom ; it did not injure either the flowers 
or leaf. Above 95 per cent, of the scales were found to be dead when 
examined a few weeks later, while the trees were found next season to be 
healthy and making a good growth. One application of this wash was found 
sufficient. The action of this soap wash, when applied in the winter, appears 
to limit the blooming and fruiting in the following spring, though when 
applied in the spring it does not seem to affect the flowers or setting of the 
fruit. However, as a tree badly attacked by San Jose scale will not produce 
a large crop of fruit, this would not make much difference. 

Hydro-cyanic acid gas fumigation. — This is a more elaborate process, but 
one of the most effective in destroying all kinds of scale insects. When 
practised in the orchards a drill tent is made, and then coated with linseed 
oil until it is air-tight, a light derrick is used, and the tent lifted up and 
hung over the tree, so that the edge all round rests upon the ground ; this is 
either pegged down or the earth thrown upon it to make it completely air- 
tight. An earthenware dish is placed inside containing water, to which is 
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added sulphuric acid and cyanide of potassium, and when the last is added 
the opening closed at once, as the fumes generated are poisonous to all 
animal life, and must not be inhaled by the operator. 

The proportions are as follows : — 

1 oz. (by weight) cyanide (58 per cent, pure), 

1 oz. (fluid measure) sulphuric acid, 

3 oz. „ water, 

to every 150 cubic feet of space enclosed. 

Allow half an hour over large trees, and quarter of an hour over small 
trees. 

If all nursery stocks were treated with hydro-cyanic acid gas before they 
were sent out to the growers there is no doubt that we would be saved a 
great deal of trouble in the future, and the growers would have some 
guarantee that the trees they were buying w r ere clean, and not infested with 
some deadly scale insect. 

Howard strongly recommends in all cases of recent or slight attack, that 
the trees should be rooted up and burnt, and from what 1 have observed of 
this scale the same applies to it in Australia, and the first loss is always the 
best. The scales are so small that though they may be numerous they are 
passed over unnoticed. The larvie come out from beneath the parent scale 
about the middle of October, and may be seen w T ith a lens crawding all over 
the twigs. 

From their very small size they are easily transported about an orchard on 
the feet of birds, on the backs of other insects ; and it is a curious point in 
regard to this that they always crawl onto a black beetle in preference to 
any other colour. Thus one of the little ladybird beetles ( Penlilio ?nisrUa ), 
which feeds upon this scale, is, unfortunately, just as efficient in carrying 
them from tree to tree in the American orchards. 

The wind is also an important factor in their distribution. I saw an 
orchard in Maitland where this scale had spread at right angles across the 
field in a narrow strip, which w T as in line with the prevailing winds, but was 
not found on either side. 

The following trees* have been recorded as infested, more or less, by San 
.Tose scale, though in Australia apple, pear, peach, plum, and cherry suffer 
from it most : — 


Tiliacea , Linden. 
Celastrinea, Euonymus. 
Rosacea, Almond. 
Peach. 
Apricot. 

Plum. 

Cherry. 
Spirica. 
liaspberry. 
Hose. 

HawThorn. 
Cotoneaster. 
Pear. 

Apple. 


Rosacece, Quince. 

„ Flowering quince. 

Saxifragacea , Gooseberry. 

„ Currant. 

„ Flowering currant. 

Ebenacece, Persimmon. 
Leguminosa Acacia. 

Urticacca , Elm. 

„ Osage orange. 
Juglandea , English w T alnut. 

„ Pecan. 

Betulacea , Alder. 

Salicacea , Weeping- willow. 

,, Laural-leaved willow. 


* List from Messrs. Howard and Marlatt’s “ San Jose Scale Bull ” No. 3, p. 38, 1896. 
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Mr. Maskell states that he has identified specimens received from Mr. 
Quinn, of Adelaide, S.A., upon the twigs of a gum-tree ( Eucalyptus cory- 
nocalyx ), as this scale, and this is a very remarkable instance of a scale insect 
attacking such a strange food-plant.* 

Legislation against San Jose Scale. 

The interests at stake in allowing this scale to get a hold of the country 
was fully recognised some years ago in the United States, and there can be 
no question about the need of such legislation wherever this pest makes 
its appearance. 

In the State of Ohio a law has been passed “making the sale, or offering 
tor sale, or allowing this pest to continue on any premises, a misdemeanor, 
punishable by a fine of not les9 than 10 dollars, nor more than 100 dollars.” 

Early this year a Bill, framed by a National Convention (held at 
"Washington, D.C., 5th and (5th March, 1897) of fruit-growers, nurserymen, 
and station-workers, providing for the inspection of nurseries, was presented 
to Congress. 


Note. 

Since writing the above I visited a badlv -infested orchard at Berowra, where 
the scale was thickly covering at least, forty peach, apple, and pear trees. 
"Whilst examining an apple-tree I found a number of both the perfect beetle 
and larvae of a small black ladybird feeding upon the young scale. This 
proved to be the Wiizobius debelis , Black, an Australian species that was 
among those introduced into America, and was recently reported to be one 
of the most useful in destroying this scale in California. 

At the same time I found that many of the larger stems were covered 
with a fine web, and upon removing it exposed a slender caterpillar. A 
number of these were collected, and within a week, after being led on San 
Jose scale, spun elongate, oval, white, silken cocoons upon the foliage ; and 
perfect moths emerged on the 27th November, a fortnight after they were 
collected. These little moths will be figured and described in a future 
contribution. 


Trans. New Zealand Institute, vol. xxviii, p. 386, 1896. 
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H. V. JACKSON, 

Department of Agriculture. 

Ojste of the first matters to be considered in dealing with cultivation is the 
nature of the material to be dealt with, and it thus becomes necessary to 
consider what are the main constituent parts of soils generally, and why 
they are variously designated as calcareous, marly or chalky, clayey or sandy, 
or as clayey or sandy loam. Briefly stated, all soils are in main composed 
of sand, clay, and lime, in varied ratios one to the other, and the designation 
given them depends on the relative position these bear the one to the other. 
If there is a preponderance of carbonate of lime they are calcareous ; if only 
one-fifth consists of lime they are marly or chalky, and so on. Apart from 
the ingredients necessary to hold the plant in its place, nature has 
provided that the plant shall find in the earth the necessary nutriment, 
without which it could not live. 

The presence of useful or harmful ingredients, and the preponderance of 
one or another of the main general constituents of soils naturally determines 
whether a soil is adapted to healthy plant-life or otherwise. The constituents 
of soil, vary not only in quality but in character, and consist of acids forming, 
with alkaline bases, carbonates, nitrates, sulphates, and phosphates. The 
varied nature of different soils is governed by the existence of all or some of 
these, and by the diversified conditions and circumstances under which they 
are present. The root-fibres of the plants absorb in a soluble condition these 
components of the soil, and adapt them to the nutriment of the plants by 
means of structural or “ formative cells,” minute bodies containing a jelly- 
like substance called protoplasm. Deeply-cultivated land absorbs the greater 
part of the water that falls upon it in the shape of rain, consequently there 
is a naturally-stored quantity of water contained within a given cultivated 
area of much greater volume than there would have been if the surface had 
been of a smooth and unbroken character, or hard surface, allowing a con- 
siderable amount of water to flow away. The cultivation of the surface 
soil having therefore enabled the water to sink into the earth a considerable 
distance, there is naturally a smaller loss by evaporation than there would 
have been if the moisture was nearer the surface, susceptible to the drying 
winds and scorching sun-rays. Asa consequence, there is the greater food- 
material for plants in deeply-cultivated ground, for not only is moisture 
admitted, but the soil is also more subject to the action of the atmosphere, 
which, however dry, always contains some aqueous vapour, which is also 
absorbed by the soil and converted into water. Notwithstanding the depth 
to which water may have permeated the ground, moisture is always rising by 
capillary attraction, and under such movement is being deposited in more or 
less quantities about the roots of plants. As it rises, however, it does not 
come in the same form as when originally deposited, but is charged with all 
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the materials encountered in its course, in the shape of salts, nitrates, Ac., 
previously mentioned, and now rendered soluble through the action of the 
water. As the water passes away near the surface in the form of vapour, 
these salts, Ac., are not lost in such vapour, but remain in the soil ; tnere- 
fore, we can understand how water sinking into the soil becomes, through 
the influence of sunlight and air, the motive power in the transmission of 
food to plants. 

From these simple remarks it will be apparent how much depends upon 
the proper cultivation of orchard land, or upon any large area devoted to 
crops. 

We hear a good deal at the present time about orchards which have been 
abandoned, and of similar places that are running to decay, and of the de- 
terioration of orchard products, more especially citrus fruits. Various 
causes have been assigned for this condition of affairs, amongst others being 
inexperience on the part of the grower, want of markets, bad seasons, mis- 
named and poor varieties of fruits, whilst the deterioration of what were 
once good fruit-bearing orange-trees is very often put down to the extensive 
use of the lemon stock. All these causes, perhaps, in a measure contribute 
to the trouble, but the want of proper drainage is probably after all the most 
important primary cause. 

It is generally admitted that all manner of existing things in our climate 
live more rapidly than in more temperate regions, i.e ., there is more waste 
or exhaustion all round, and this being so, it maybe regarded as only natural 
that some, if not all, fruit-trees sooner or later become impaired, especially 
those that have been neglected in the matter of cultivation, and have not 
been supplied with the foods necessary to sustain a healthy growth and life. 
Consider the circumstances under which oranges in many eases have been 
grown, crop after crop being taken off the trees season after season, and 
little or no attempt made to recoup the soil with properties that have been 
extracted by the trees. Then look at the nature of the soil, in many localities 
where, unless it be drained and frequently cultivated, it becomes sodden and 
dank in wot, and bard and unkindly in dry seasons. In connection with the 
deterioration of orchards, more especially of citrus fruits, the total absence 
of proper drainage docs not in the past appear to have been taken into con- 
sideration as a factor exercising a very great and baneful influence. 

The plough and the subsoil plough only reach a certain depth, and pre- 
suming the subsoil is of a retentive character, though the top soil may be 
thoroughly cultivated, yet the subsoil remains of a cold and stagnant nature, 
detrimental to successful plant-growth. Owing to the comparative dryness 
of our climate some people will contend that it is not necessary to construct 
drains, asserting all the moisture possible should be retained in the earth ; 
but such folk overlook or forget that proper draining removes only that 
superabundance of water which would otherwise saturate and sodden the 
cultivated land, and bring about a sourness through stagnant water accumu- 
lating at the roots of the plants. The drains do not drain the land until it 
has become so overcharged with moisture that it can retain no more. Every 
variety of soil has its degree of porosity, and the stiffer the soil or subsoil 
the more essential becomes a proper system of drainage. Not only is the 
action of the drain of benefit in removing superfluous water, but it tends 
towards liberating for the use of the roots and making soluble those con- 
stituents necessary to plant-life, while the impurities arising from stagnation 
at the bottom are enabled to gradually pass away. In fact, soil may contain 
very fair properties for the growing of crops, but it is not until the action 
of water by means of proper draining below, aided by cultivation above, has 
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released the soluble substances, that the growing plants are able to make 
use of Nature’s valuable stores. In reference to the idea that in our dry 
climate, and ofttimes light soils, draining is unnecessary, it will be found 
that such land can be cultivated deeper, and will retain more moisture to a 
greater depth after a proper system of drainage than formerly. 

The first thing to be done in an area intended to be drained is to take into 
consideration the configuration of the surface of the ground, ascertaining 
the lowest point and the general direction and amount of fall of water from 
the higher portions. Upon the nature of the subsoil will depend the depth 
to which the drains will require to be dug, and the number and consequent 
distances apart at which they must be laid. 

The drains should be at such a depth that in course of the deepest culti- 
vating the plough and subsoil plough will not reach the drain-pipes ; there- 
fore it is always advisable to make drains certainly not shallower than 36 
inches. Nearly all authorities agree that drains from 3 feet to 4 feet in 
depth are required to successfully drain land, and the distance apart at which 
the drains may be laid depends upon the nature of the subsoils ; in stiff, and 
consequently retentive, ground the drains may be 12 feet to 15 feet apart, 
but in light and porous subsoils up to 30 feet apart will answer. In 
moderately stiff ground, 21 feet is a very fair average distance to place the 
drains apart, but in very stiff material they must, of course, be closer. 
Before deciding upon the depth and number of drains, it is generally 
advisable to cut an exploratory drain through the area from the lowest to 
the highest point. 

The point of outfall by means of a main drain will depend upon the con- 
figuration and area of the land. If the slope is all in one direction and the 
area not too great, one main outlet may suffice, but; in a larger area, and 
when the slope is unequal, more than one main outlet may be necessary. 



The main feeder drains should be laid in a direction most convenient for 
receiving the minor drains, and in laying these latter they should be laid 
directly in the direction of the fall of the ground, and not parallel to it or 
at an angle. 

On a piece of undulating country the main drains and feeders must be at 
the lowest levels. 

In particularly level land the slope required will only be arrived at by 
making the drains shallower at the top end and gradually deepening towards 
the outfall, and it may bo necessary in some cases to have the minor drains 
laid on to feeders leading to the point of outfall. (Fig. 1.) 
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The reason for running the drains in the direction of the fall of the hill 
is that by so doing the drain naturally empties more rapidly, and gathers 
more water, receiving its supplies from the top, sides, and bottom, while a 
drain laid at an angle or diagonally across the sloping ground would receive 
most of its water from the top and upper side. This feature of drain- 
making must, however, be regulated to some little extent by the nature of 
the soil and subsoil, and the construction of the drain. 

Smooth tile drains are more rapid than rough stone or pole drains, con- 
sequently where stone or pole drains are in use, a steeper gradient is ad- 
visable. On low-lying land, where the necessary fall is difficult to obtain* 
long drains are the most effective, as the pressure of the collected or gather- 
ing water aids the flow. It is advisable on such level land to use a longer 
drain than would be necessary on sloping ground, for there is probably a 
greater body of water on the flat lacking the impetus given to water under 
other circumstances. 

Deep drains carry off a heavy body of surface water more quickly than 
shallow drains, and their action extends to a greater distance ; but in stiff 
and compact soils depth will not compensate for extending the distance 
apart. There is a medium in this, as in other affairs. 

In wet and low-lying boggy land it is sometimes possible to rid the pasture 
of superabundant water by means of open drains ; in such instances it is a 
mistake to make the drain square-cut as in Fig. 2. A drain of this nature 
should always be cut with a batter, a sloping bank as in Fig. 3. 



In making drains for pipe-laying no more earth should be excavated than 
is absolutely necossary ; therefore the drain is cut as narrow as possible, 
being of just sufficient width at the bottom to receive the pipe, (Fig. 4.) 
This is not a difficult matter in ordinary stiff soil or clay, but where stones 
or roots are abundant it will become necessary to open up a drain in such a 
manner that the workman can stand in the bottom of the excavation. The 
drain-cutting should always be commenced from the lower end, so that any 
water present keeps getting away. Where there is an absence of stones, 
boulders, or roots, the drain may be opened up with a plough in the first 
instance, thereby lessening the manual labour in excavating. 

The size of drain-pipe to be used is of material consequence, depending 
upon the length of the drain. In very long drains it is advisable to increase 
the size of the pipe towards the outfall, say from 2-inch pipe in the upper 
half of the distance to and 3 inch in the lower ; especially is this arrange- 
ment necessary in low-lying level laud. The main drains should be in pro- 
portion to the united capacity of the minor drains, and the common rule to 
calculate the ratio of the main drain to the minor drains is to multiply the 
square root of the number of small pipes by their diameter. 
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Some idea should always be formed of the work, the drains may be cxpectod 
to perform, so as to, if possible, hit the happy medium in point of size. If 
the amount of water to be drawn off the land is of limited volume, and 
consequently the pipe laid is of a small diameter, the pipe should be a well 
made article and very carefully laid, for every irregularity in the formation 
of the pipe, or of the laying, will tend to impede the flow of water and 
contribute to an ultimate clogging of the drain through silt, and a similar 
result arises if too large a pipe is used, in which, in consequence of the 
absence of pressure, the water percolates slowly, therefore the pipes that 
are laid should be just able to carry off the maximum pressure of drainage 
water. 

The first essential preliminary to laying down the drain -pipes is that the 
cutting for drain be properly graduated, that it be of uniform depth, and 
the bottom entirely smooth, and having laid the pipes a certain distance, as 
close as possible at the joints, the pipe-layer should well and firmly set them 
with a covering of clay to a depth of 4 or 5 inches, so that when the labourer 
comes along to fill in the whole drain there will not be any possibility of 
displacement of the drainage pipe. 

The setting of the pipes at the joints requires the greatest care, and where 
the drain is being laid through land of a sandy character, the stiflest material 
of a clay-like character should be obtained for the purpose of packing, and 
where sufficiently solid material cannot be obtained then pipes fitted with 
collars at the joints will be advisable. Great care is also necessary in laying 
the junction pipes ; they should be run in on a curve instead of at direct 
right angles, and the junction should enter the main pipe low down, level 



with the bottom, thereby ensuring a sweep of water that will clear the drain 
of any collecting sediment or debris. 

The cutting being ready, and the pipes laid along the surface handy for the 
layer (Fig. 5.), operations begin in the main drain, then the parallel minor 
drains, always working from the lower levels to the higher ; the whole of any 
drain being laid before any filling in is done, so that in the event of any mishap, 
or alteration being necessary, it can be done conveniently, and when such drain 
is duly laid the filling up of the drain is commenced where the laying ended, 
i.e ., at the top end of the cutting. When filling in, the solid clay formation 
should go back into the bottom of the cutting ; the loose and friable material 
of the top-spit should still be on top upon completion of the work. 

The advantages derived from drainage are generally greatest on fairly 
level land. Where a small hill rises from the plain, a wet swampy place is 

e 
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occasionally formed at the base, and under such conditions the minor drains 
should be run at the most suitable angle to feeder drains laid through what 
appears to be the lowest level of the wet ground to a main drain following 
the natural fall or outlet. 

The main drain and its adjuncts, the minor drains, having been laid, it is 
advisable to draw a field plan showing the distances at which the drains have 



Fig. 6. 

been laid apart, stating the length of each drain, the depth to which they are 
laid, and the direction in which the drain runs, and naming some boundary 
lines or marks, in the shape of trees, posts, or fences, as “ datum points,” 
from which the measurements have been taken. The field plan should be 
carefully preserved, along with any title deeds, <fcc., as a w r ork of reference in 
future years if required for any purpose. 

As for the period most suitable for drain-making, that will depend upon 
the nature of the soil, seasons, and rainfall. In localities where the soil is 
of a stiff and hard nature the most suitable time will be when there has been 
sufficient rainfall to make the ground soft and workable, and at a period 


Catch wafer drajn 



Fig. 7. 

when the ground is neither stocked nor cultivated. Very wet lands will, on 
the other hand, be best dealt with during the dry seasons peculiar to the 
district, whether it be early, middle, or late summer. 

In some cases, of course, the minor drains may empty into a deep open 
drain along the lower margin of the area, thereby not necessitating the 
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laying of a feeder-pipe or main. On sloping portions also where there may 
be rising ground above the drained portion it will be advisable to cut a 
catch-water drain. 

Slab, pole, brush, and stone drains, are made in a variety of ways, of which 
the illustrations given are sufficiently plain to require little or no explana- 
tion : — 




Stone and brush. 



Clay out and slab. 



Stone and brush. 



Tile drains are formed by using cylindrical or arched tiles, the latter being 
used with either separate or attached flat soles. The cylinder pipe-tiles are 
placed end to end, and are sometimes laid and kept together bv means of a 
collar. Fig. 8. 

The cylindrical form is that most commonly in use now, and the collar is 
not often adopted, excepting, perhaps, where the soil is of a very sandy or 
porous nature, with an absence of suitable stiffening in fhe form of clay. 
Under such circumstances the collar is considered a helping safeguard to 
prevent the too great ingress of fine sand, which might ultimately choke the 


FU\ 8. 






Fiff. I). 


Fi- 10. 


drain. The arched tile on loose flat sole when placed in position is so 
arranged that the joinings of the tiles meet in the centre of the sole. Fig. 9. 

The soled tile is made of an oval shape internally, wider above than below, 
the narrowing of the passage promoting the clearing of sediment. Fig. 10. 
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The advantage of a soled tile is that it lies firm and even. Besides the 
solid and even laying of the tiles in the bottom of the cutting a most import- 
ant matter is the careful and satisfactory joining of all drains at junctions. 
In laying a main, or feeding, drain which is to receive minor drains from two 
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Fig. 11. 


sides, it is not a good plan to have the minor drains opposite each other, but 
they should be run in at alternate distances (say) as in Fig. 11. 

And where an outfall or feeder drain is to carry water received from two 
sides, do not forget that drain has to do double duty in heavy weather, and 




Fig. 12. 

must, therefore, be of a size calculated to do the work. If the circumstances 
are such that it is desired to utilise a junction piece on two sides they are 
obtainable, made in various patterns, Fig. 12. 



Fig. 13. 


After calculating the number of tiles necessary for a given length of out- 
fall drain, the number of junction tiles necessary in the outfall drain will 
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depend upon the distance apart, and consequent number of minor drains 
intended to be laid. The junction tiles are simply tho ordinary tiles with a 
hole ready made to receive the smaller size pipe of the minor drain, or they 
can be obtained with proper flanged inlets at various angles, Fig. 13. 

These junctures are much more satisfactory than the ordinary mode of 
running the small size of pipe into an orifice in a larger tile. The junctures 
are made to any size required — 2 inches off a 3-inch, 3 inches off a 4-inch, 




or 4 inches off a 0 inch, <&c., &c. If a greater sweep is desired than that 
obtainable by running the minor drain direct to the junction inlet, bent 
pieces are manufactured to any curve desired. Tig. 14. 

Bends and junctions can be obtained made with inspection hole, thereby 
affording an opportunity to examine and clean away, if necessary, any col- 
lected debris at such places without opening up a long length of drain, or 
disturbing unnecessarily a number of drain tiles, Fig. 15. 



Drain inspection pipes are also manufactured, on the principle illustrated 
in Fig. 10. 

Drain tiles are usually made 1 foot long, and can he obtained from 1 J-inch 
and 2-inch bore up to the size of ordinary large sewer pipes. 

A good drain tile is smooth within, is well-burned, and should ring when 
struck. It should show a clean and uniform fracture, and be capable of 
standing sudden changes of temperature without cracking. In the latter 
respect they may be tested by plunging alternately into hot and cold water. 
In their manufacture the clay should be fairly pure, containing no lime nor 
coarse grains of sand. Well- burned tiles, at depths of 3 V to 4^ feet, should 
lost twenty-five years. 
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The Sydney prices average something as under : — 

12 x 1 i inch bore, about 35s. per 1,000 feet. 

12 x 2 „ „ 40s. „ 

12 x 3 „ „ 80s. 

12 x 4 „ „ 16s. per 100 feet. 

12 x 6 „ „ 25s. „ 

Junctions and bends are usually sold at an advance of, say, 50 per cent, 
on the price of the drain-pipe, i.e ., single junction, 2 feet long, is charged as 
3 feet of pipe. 

The following gives the number of rods and the number of pipes per acre, 
with drains at various distances apart : — 


Distance between drains. 

Feet. 

Hods per acre. 

12-ineh pipes. 

If) 

170 

2,904 

18 

140 

2,420 

21 

125 

2,074 

24 

no 

1,815 

27 

07 

1,013 

30 

88 

1,452 


The tools required for drain-making aro few. After having marked out 
the line of drain, the L top spit is removed by means of a common garden 



Fig. 17. " Fig, 18. Fig. 39. Fig. 20. Fig. 21. 


spade (fig. 17). A long-bladed spade for deep, narrow spits is shown in (fig. 
18). The middle and bottom spit is removed by using long, half-round spades 
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(figs. 19 and 20). Fig. 21 represents the bottoming spade, so called. The 
loose earth is removed by using scoops of sizes corresponding to the half- 



round spades in use (fig. 22). figure 2d represents an ordinary pipe-layer. 
In stony or otherwise hard ground picks are necessary (tig. 2-1). 



Fig. 24. 

* 

Figure 25 is another device whereby a number of pipes may be run on to 
a light, smooth stick, and so laid in position at the bottom of the drain. The 
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pipes are packed, joining with a first spit of clay before removing the laying- 
rod, which is done by carefully pulling back the rod, by means of a stout 



Kff. 


25 . 


string, in such a manner that the rod is withdrawn on the straight, i.e. } 
without uplifting. 


As farmers and others may find some particulars of land-measurement of 
much use to them, the following are given for ordinary purposes : — 

A table for reducing Acres, Roods, and Perches into Square Links. 


Acres. 

Square Links. 

Perches. 

Square Links. 

Perches. 

Square Links. 

1 

100,000 

1 

625 

1 

21 

13,125 

2 

200,000 

2 

1,250 

22 

13,750 

3 

300,000 

3 

1,875 

23 

14,375 

4 

400,000 

4 

2,500 

24 

15,000 

5 

500,000 

5 

3,125 

25 

15,625 

6 1 

600,000 

6 

3,750 

26 

16,250 

7 

700,000 

7 

4,375 

27 

16,875 

8 

800,000 

8 

5,000 

28 

17,500 

9 

900,000 

9 

5,625 

29 

18,125 

10 

1,000,000 

10 

6,250 

30 

18,750 

20 1 

2,000,000 

11 

6,875 

31 

19,375 

30 

3,000,000 

12 

7,500 

32 

20,000 

40 

4,000,000 

13 

8,125 

33 

20,625 

50 

5,000,000 

14 

8,750 

34 

21,250 

60 

6,000,000 

15 

9,375 

35 

21,875 

70 

7,000,000 

16 

10,000 

36 

22,500 

80 

8,000,000 

17 

10,625 

37 

23,125 

90 

9,000,000 

18 

11,250 

38 

23,750 

100 

• 10,000,000 

19 

11,875 

39 

24,375 



20 

12,500 



Roods. 

Square Links. 





1 

25,000 





2 

50,000 





3 

75,000 
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Lengths of Sides of Square portions of certain areas. 


Acres. 

Sides. 

Acres. 

Sides. 


chains links 


chains links 

1 

.3 

17 

20 

14 

15 

2 

4 

48 

30 

17 

33 

3 

5 

48 

40 

20 

00 

4 

(5 

33 

50 

22 

37 

5 

i 

08 

60 

24 

50 

6 

7 

75 

70 

26 

46 

7 

8 

37 

80 

28 

29 

8 

8 

95 

90 

30 

00 

9 

9 

49 

100 

31 

63 

10 

10 

00 

. 





One mile is 80 chains. G40 acres, ] square mile. 


Ill measuring an acre by yards, the usual practice is to trace off 70 yards 
in length and 70 yards in width. This in a rough way may be considered 
near enough for practical purposes, but as 70 yards either way make 4,900 
square yards, it exceeds 1 acre by 00 yards. 

To measure an accurate acre, it may be measured 70 yards in length by 
691 yards in width, the same result may be arrived at by measuring 220 feet 
in length, and 19S feet in wddth, or by measuring 731 yards in length by 66 
yards in breadth. 

An acre of ground comprised within four equal sides measures 20S'71 feet 
each way. 

Half an acre of ground comprised within four equal sides measures 
147 581 feet each way. 

A circular acre is 235*504 feet in diameter. 

A circular half acre is 160*52 feet in diameter. 
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In the seventh series of his Etudes Agronomiques , M. Grandeau, the 
Inspector-General of the French Agricultural Experiment Stations, pub- 
lishes some interesting notes concerning the important functions of legu- 
minous plants in the fixation of nitrogen. After alluding to the discoveries 
made by M. Pasteur, who demonstrated the incessant and colossal action of 
bacteria, which had hitherto been ascribed to chemical agency, M. Grandeau 
briefly describes the character of the investigations undertaken bv Hellriegel 
and Wilfarth, whose labours were suggested and influenced by the work of 
Pasteur. 

Hellriegel for some years cultivated various cereal and leguminous crops 
in sterilised soil, and added their necessary alimentation in the shape of 
nutritive solutions of phosphoric acid, potash, and nitrates. In the case of 
the cereals the resulting crop was distinctly in proportion to the quantity of 
ammonia placed at its disposition, and in no case did the cereals develop 
when supplied with nutritive solution in which nitrogen was absent. On 
the other hand, the leguminous plants differed extremely in their growth. 
In some pots the plants flourished, in others they barely existed, though the 
conditions were exactly similar. Upon examination.it was found that in 
the former case there were numerous nodules composed of micro-organisms 
upon the roots, while in the case of the weakly plants the nodules were 
absent. Tn 1886, Hellriegel, after a long series of experiments, announced 
to the scientific world the fact of the fixation of nitrogen by the bacteria of 
the nodules on the roots of leguminous plants, and he held that this was the 
source whence these plants drew their supply of nitrogen. 

M. Grandeau goes on to give an account of the nodules of leguminous 
plants, and of the bacteria within them. It had been shown that plants of 
this kind could not exist in sterilised soil, and absolutely cut off from 
nitrogen ; and, from experiments made by Dr. Nobbe, it was ascertained 
that the bacteria in the nodules of different species of leguminous plants 
differ essentially in their physiological properties, in that they form nodules 
easily on the roots of plants of the same species as those from which they 
originated, while they have not nearly so much influence upon allied species, 
and hardly any influence on the roots of leguminous plants of a widely- 
removed species. 

Further knowledge is required as to the degree in which the bacteria of 
species of leguminous plants, more or less closely allied, are active in respect 
of the different species of the same family, and it is especially important to 
have more precise information on this point, as M. Grandeau remarks that 
henceforth inoculation by means of soil containing bacteria should be adopted 


From the Journal of the Board of Agriculture, London. 
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in the culture of leguminous plants ; but this factor, in the opinion of 
Dr. Nobbe, does not yield in importance to the proper selection of mineral 
manures. 

From the fact that leguminous plants obtain from the air, an inexhaustible 
and gratuitous Bource, the nitrogen necessary for their development, they 
occupy an increasingly important position among cultivated crops. Varying 
with the species cultivated, the nature of the soil, and the climatic conditions 
of the season, a crop of leguminous plants fixes considerable but different 
quantities of nitrogen obtained from the atmosphere. These quantities vary 
from 53 lb. to 134; lb. per acre. If a leguminous crop is dug in green, the 
amount of nitrogen resulting from it, according to M. Grandeau, is equivalent 
to a good dressing of nitrogenous manure — nitrate of soda, sulphate of 
ammonia, or farm-yard manure. Jf the foliage of the plants is utilised for 
cattle, the stems and roots remaining in the ground contain enough nitrogen 
to ensure a full yield of cereals or other plants. 

An interesting account is given by M. Grandeau of the results of the 
inoculation of soil with bacteria adapted to the different leguminous plants, 
which, ho shows, may increase enormously the assimilating power of these 
plants. Inoculation is accomplished by broad-casting on the land to be 
planted varying quantities of finely comminuted earth taken from a field 
which has borne a crop of the same species of leguminous plant which it is 
intended to cultivate. Among numerous experiments in this direction, M. 
Grandeau cites some made by Professor Eriihweh at M;edling with yellow 
lupins, serradella, Ornithopus mtivus , and Lathyrus silvestris , in calcareous 
soil. Of two plots of land planted with serradella, one was treated with a 
small quantity of earth impregnated witli bacteria from previous cultures, 
and the other was not so treated. On the J)th of August it was found that 
the crop on the plot that had been inoculated w r as more than three times the 
weight of that on the plot not inoculated. In the former case the roots of 
the serradella were covered with nodules, in the latter case they were 
absolutely wanting. 

The land on which the lupins w r ere grown was inoculated with earth from 
soil that had previously borne lupins. On one plot the quantity of impreg- 
nated eartli equalled about 8 cwt. per acre, and on another 16 cwt. per acre ; 
the third plot was not inoculated. The plants on the first plot reached an 
average height of 15f inches, and the weight of the crop on this plot was 
double that on the plot not inoculated. The crop on the second plot w T as 
more than one-third larger than that on the first plot, and three times larger 
than that on the plot not inoculated. Inoculation had apparently doubled 
and trebled the crops according to the quantity of bacteria-infectod earth 
supplied. M. Grandeau states that the result of the experiments on two 
other beds equally demonstrated the advantage of inoculation. 

In some other experiments the quantities of bactcria-infected earth applied 
ranged from half a ton up to 1| tons per acre, and the results were equally 
marked ; but, as M. Grandeau admits, there are many questions as to the 
influence of the inherent fertilising qualities of different soils, as to the 
effect of this or that leguminous plant, and as to the quantities of earth to 
be employed for purposes of inoculation, which require continued investi- 
gation. 'Nevertheless the value of the process seems to be sufficiently 
established, and it may be adopted by practical men, especially as it involves 
but slight expense, and its results promise to be most advantageous to 
agriculturists. 

Experiments can be made in two ways: — 1st, by broadcasting some 
hundredweights of eartli taken from land that has yielded a good leguminous 
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crop, upon the field which is to be sown with leguminous plants. 2nd, by 
watering the field with water which has been in contact with earth from land 
which has yielded a good leguminous crop. 

There is yet a third method of inoculation, namely, by means of the pre- 
paration known as “ Nitragin,”* to which M. G-randeau does not allude in 
the J Etudes Aqronomiques. This, however, appears to be even more simple 
and economical than either of the methods described by him, and it only 
remains to ascertain its actual value from the results of various experiments 
which are being conducted by scientific agriculturists in this country, and by 
investigators and cultivators in Germany. “ Nitragin ” is the pure culture 
of the nodular organisms found on the roots of leguminous plants ; the 
method of obtaining these was discovered by Dr. Nobbe, of Tharand, in 
Saxony. The culture is placed in a bottle containing a nutrient solution, as 
agar gelatine, upon which it grows, and the bottle is hermetically sealed and 
kept from the light. “ Nitragin ” can be obtained in this condensed bottled 
form, derived from the nodules of several species of clover, lupins, beans 
and peas, tares, lucerne, sainfoin, and other leguminous plants, and suitable 
for application in order to promote and stimulate the growth of crops of the 
same species as that from which it was evolved. If this new and direct 
mode of inoculation should prove satisfactory, it will be a distinct advantage 
over the methods described by M. Grandeau, as the application is simple 
and inexpensive, and the inoculation of each kind of leguminous plant with 
its own peculiar organism can be easily ensured. 

In connection with the various methods that have been described for the 
purpose of supplying nitrogen to leguminous plants by means of their specific 
organisms, it must be borne in mind that these processes will not produce 
satisfactory results unless there is a proper supply of organic and mineral 
manures, as potash, lime, and phosphoric acid, in the soils on which the crops 
are cultivated. 

M. Grandeau has a long chapter showing how the power of assimilation 
and fixation of nitrogen has been most extensively and beneficially utilised 
in Germany by M. Schultz, who has made sterile land fertile, and turned a 
waste into fruitful fields, by a system of green manuring (cnyrais verts ) — 
ploughing in leguminous plants of several kinds, but mainly lupins. M. 
(Schultz’s experiments were made at Lupitz, in Saxony, upon light sandy 
soil, which naturally only yields a crop when plenty of manure is supplied, 
and then the produce barely covers the outlay. In rainy seasons M. Schultz 
noticed that this poor land produced luxuriant growths of yellow, white, and 
blue lupins, and it occurred to him that it might also bo possible to make it 
yield other crops suited for the food of man. After forty years of continuous 
experiments he has formulated a system of cultivation which has completely 
transformed land, considered quasi barren in 1855, into fertile soil, growing 
remunerative crops. 

The basis of this transformation is the cultivation of leguminous plants, 
notably lupins, in alternation with cereals, potatoes, and other crops, and 
the rational use of mineral manures— lime, potash, and phosphoric acid — but 
without any direct application of nitrogenous manures. This system has 
answered so well that intermediate cropping with leguminous plants has 
now extended over the whole of M. Schultz’s estate of 600 acres. This 
system is known throughout Germany as the Lupitz method of manuring by 
the ploughing in of intermediate crops of leguminous plants, w r hich not only 

An artielp by Mr. F. B. Guthrie on this subject appeared in the Agricultural Gazette . 

p. 690, Vol. VII (1896). 
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cause the fixation and accumulation of nitrogen in the soil, but supply the 
soil with mineral constituents, and at the same time, by the very deep pene- 
tration of the roots of the plants, especially lupins, into the subsoil, enable 
the roots of succeeding crops to go deep down in search of food. 

At a Conference held in Dresden in 1891 M. Schultz summed up the 
results of his experiments succinctly in the following terms: — “With a 
limited stock of fatting cattle, without buying any nitrogenous manures, by 
adding potash, phosphoric acid, and lime, 1 have succeeded in fixing, at the 
expense of the atmosphere, a considerable quantity of nitrogen, by which 
I have been enabled to diminish by 50 per cent, the expense of the production 
of cereals growm at Lupitz, or, which comes to the same thing, to raise the 
average profit to 30s. per acre, notwithstanding the unfavourable state of 
the markets.” 

Details are given by INI. Grandeau of M. Schultz’s experiments with no 
less than thirty species of leguminous plants, with the object of discovering 
the most suitable for his purpose. Among these were Lalhj/rus clymenum , 
peas, white, blue, and yellow lupins, mixed, in some cases, with other plants, 
as rape, mustard, and winter turnips. These being cut when in flower — the 
flowering period or soon after being the proper time for ploughing in the 
green manure — were severally analysed. 

Taking together the leaves and roots of six different leguminous plants, 
the results of the analysis are given below : — 


Naim* of Plant. 

I 

j 

Dry Substance 
per Acre. 

1'ixeil Nitrogen 
per Acre. 

Equal to Nitrate 
Soua per Acre. 


i 

lb. 

lb. 

11). 

Lath yr its <1 unit man 

...! 

5,100 

ir>4 

1,000 

l’eas .. 


7,140 

19S 

* 1,267 

Mixed leguminous plants .. 


5,998 

Kif) 

1,028 

Lupins, white 


6,273 

162 

1,039 

Lupins, blue.. , 


7,020 

171 

i 1,081 

Lupins, yellow 

... j 

. 5,090 

130 

847 

1 


This table shows that the crop of peas ploughed in w\as equal in manurial 
value to more than half a ton of nitrate of soda per acre, and was in this 
respect much superior to all the other crops. Blue lupins gave the next best 
return, as represented by an equivalent of value in nitrate of* soda ; but it 
must be noted that in the case of the peas the amount of dry substanco 
requirod to yield the equivalent of 1,207 lb. of nitrate of soda, or 7,140 lb., 
was proportionately less than in the blue lupins, whose equivalent value in 
the form of nitrate of soda was 3,081 lb., from 7,020 lb. of dry substance. 
M. Grandeau states that another great advantage of this syste^m of green 
manuring is that the nitrogen supply is gradually evolved as the buried 
substance decays, and is, therefore, available for the use of the crop through- 
out its growth. 

Allusion has been made to the mechanical action upon the soil of the 
roots of leguminous plants, w T hich, as M. Grandeau puts it, exercise a con- 
siderable influence upon the fertility of land. This was not realised in any 
way until the important experiments at Lupitz had proved it in a striking 
manner. From these experiments it appears that when rye succeeded a crop 
of lupins its roots penetrated over 3 feet into the earth, and the roots of 
potatoes descended still deeper; but upon land adjoining, manured with 
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farmyard manure, and not having had a previous crop of lupins, the roots of 
rye descended only between 16 and 24 inches. 

The results of experiments in this direction are graphically shown by the 
accompanying figure. 

This figure is reproduced from a photograph of deep sections of two fields 
together, 37 acres in extent, cultivated for the potato crop with and without 
green manuring. 

The letters A, B, C, D, denote the nature of the strata of soil and 

subsoil of field 1 
through which the 
roots of the lupins 
of the previous crop 
had made channels, 
and facilitated the 
passage of the roots 
of the potato plants. 
Following these 
channels, the roots 
of the potato plants 
got into I), which, 
on account of its 
depth, had retained 
moisture. This 
caused them to 
spread laterally in an 
extraordinary man- 
ner, as shown in the 
figure, and the potato 
plants were thus sup- 
plied with water, 
thereby assuring the 
success of the crop, 
which equalled 9 tons 
per acre of well 
shaped, good cook- 
ing, potatoes. The 
yield of field 2, which 
had not been green 
manured, was only 
6 tons per acre. The tubers contained more starch than those from field 
1, but they were less shapely and not so good for cooking. The cost of 
manuring field 1 was about 19s. per acre ; that of field 2 was close upon 
£3 12s. per acre. 

Experiments with rye gave similar results. After lupins the rye plants 
attained heights ranging between 47 and 67 inches, the roots were 45 inches 
long, and the yield per acre was about 14 cwt. of grain. Rye grown after 
potatoes only attained the height of from 27 i to 38 inches, the length of 
their roots varied from 20 to 24 inches. The crop was only equal to cwt. 
of grain per acre. 

Of the various leguminous plants tried by M. Schultz, the roots of the 
blue lupins penetrated most deeply into the soil. The white lupin came 
next in this respect, and slightly surpassed the blue lupin in the fixation of 
nitrogen. The yellow lupin was not quite so good as the other species of 
lupin, while peas, though they exceeded the lupins in the fixation of nitrogen, 
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did not penetrate the soil with their roots more than from 9? to 12 inches. 
The different varieties of Lathyrus came next in value, and though they 
were not equal to lupins they might be used instead of them. M. Grandeau 
is himself experimenting with regard to green manuring in Prance, and the 
results of his experiments will he looked for with much interest. 

Koeords of experiments upon several Norwegian farms with lupins and 
other nitrogen-assimilating plants have been recently published by Dr. 
Larsen. The principal subjects of experiment were crops of potatoes and 
oats taken after lupins ploughed in green in some cases, and in other cases 
harvested. The soil was of a poor sandy nature, and superphosphate, basic 
slag, and nitrate of potash were applied. In most cases the whole crop of 
lupins was ploughed under, but in one case it was harvested, and only the 
stubble and roots ploughed under. The results were not so satisfactory as 
in M. Schultz’s experiments, and indicate that the crop of lupins ploughed 
under was not able to supply sufficient nitrogen for the potato crop, as on 
several trial plots an increased amount of nitrate of potash added to the 
yield of potatoes. 

Inoculation, or infection, was also tried by applying to each acre of the 
land to be sown with lupins from 132 to 390 bushels of soil which had borne 
a crop of lupins. From these experiments it is considered by Dr. Larsen 
that 201 bushels per acre of lupin-infected soil is sufficient to obtain a good 
return of lupins, and that 132 bushels will often prove sufficient. It will 
be noticed that this amount of lupin-infected soil is enormously in excess of 
the quantity used by M. Schultz, and would render the operation far more 
tedious and costly. It seems to indicate that in Dr. Larsen’s experiments 
the land was not so thoroughly infected with lupin-bacteria as in the trials 
at Lupitz bv long-continued lupin cultivation. The conclusions at which 
Dr. Larsen arrives are that infection with lupin bacteria does not help the 
growth of other leguminous plants, but that on the other hand, lupin- 
bacteria, or soil infected with lupin- bacteria, added considerably to the yield 
of lupins, which appears to prove that each leguminous plant requires its 
peculiar or symbitic bacteria to influence its growth. 

Dr. Dchlinger carried on experiments near Darmstadt in 1891 with green 
manuring upon soil of quite a different character from that employed at 
Lupitz or in Dr. Larsen’s experiments in Norway, some of it being loamy, 
and some loamy with a mixture of sand, having considerable natural fertility. 
Upon taking this land in hand, Dr. Dehlinglier got rid of the live-stock, and 
instead of farmyard manure adopted “ green manuring ” with most satis- 
factory results, obtaining good crops at a greatly diminished cost. 

There have been other experiments in Germany under the superintendence 
of Dr. Salfeld, and in Sweden directed by Dr. Von Feilitzen, of a more or 
less successful character, and others are now in progress, which it is hoped 
will lead to more definite knowledge upon a subject so important to 
agriculturists. 
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Imports of Dairy Produce into the United 
Kingdom.* 


Our aggregate imports of all kinds of dairy produce in the past year were 
valued at nearly £24,000,000, including £15,344,000 for butter, £2,500,000 
for margarine, £4,900,000 for cheese, and £1,178,000 for condensed and 
fresh miik and cream. Twenty years ago the value of our receipts of these 
products, omitting milk and cream, amounted in the twelve months to about 
£13,956,000, of which £9,718,000 was for butter and butterine, and £4,238,000 
for cheese. Thus, between 1876 and 1896, the estimated expenditure of the 
United Kingdom in the purchase of manufactured products of foreign and 
colonial dairies, and of margarine, has increased by about £10,009,000. 
During the same interval, the aggregate annual importation of these articles 
has nearly doubled, viz., from 3,191,000 cwt. to over 6,208,000 cwt. the 
greater part of the difference having been credited to butter and margarine, 
the entries of which have risen from 1,(559,000 cwt. to 3,900,000 cwt. 
whereas those of cheese have risen from 1,531,000 cwt. to 2,245,000 cwt. 
In other words, the volume of foreign and colonial milk imported into this 
country in the form of butter, cheese, and margarine (reckoning a pound of 
margarine as being equivalent to a pound of butter) has expanded from 
682,000,000 of gallons in the earlier year mentioned to 1,453,000 of gallons 
in 1896. If these figures are applied to the declared values of the articles 
concerned, it would appear that the milk received last year in the form of 
butter was valued at nearly 4d. per gallon, while that received in the shape 
of cheese was of the estimated value of nearly 4Jd. per gallon. 

Hitherto we have been dealing with the gross imports, and although the 
exportation of dairy produce from our shores is of comparatively insignificant 
dimensions, a more accurate appreciation of the extent of the consumption in 
this country of foreign and colonial milk products and of margarine will be 
obtained by a comparison of the net receipts of these articles with the 
estimated population. The following statement shows the quantities of 
imported butter, cheese, and margarine retained for food annually at 
intervals of five years since 1876 : — 


Year. 

. Butter. 

Margarine. 

Cheese. 


Cwt. 

Cwt. 

Cwt. 

1876 

1,636,000 

t 

1,486,000 

1881 

1,983,000 

t 

1,800,000 

1886 

1,481,000 

870,000 

4,685,000 

1801 

2,071,000 

1,225,000 

1,976,000 

1896 

2,980,000 

914,000 

2,192,000 


* Reprinted from the Journal of the Board of Agriculture, London), 
t Included with butter. 



into theTJnited Kingdom. 


901 


If butter and margarine are taken together, a calculation based on the 
above figures show that the supply of these articles available for consump- 
tion has increased from 5‘5 lb. per head in the earliest year to 11*1 lb. per head 
last year. Foreign and Colonial cheese has not met with a corresponding 
demand, for the net imports per head have increased by only one-fifth, viz., 
from 5 lb. to 6 2 lb. per head. Prior to 1886 the entries of margarine were 
not separately distinguished ; between that year and 1862 the net quantities 
entered rose from 2*7 lb. to 3‘7 lb. per head of the population, but they have 
since steadily diminished, and amounted to only 2 0 lb. per head in 1896. 
Butter, on the other hand, has reached our ports in annually-increasing con- 
signments, the net imports during the past decade having risen from 4 1 lb. 
to 8£ lb. per head. 

Prom the above figures some idea may be obtained as to the number of 
cows which would be required to furnish the supply of imported butter and 
cheese. Our aggregate net imports of these two articles last year amounted 
in milk to about 1,157 million gallons, and this would represent in this 
country, the produce of 2,892,500 cows, assuming that the yield of milk 
from an average cow, allowing for differences in the period of lactation, 
amounts to about 400 gallons per annum. At the same rate of production 
the total yield of milk from the dairy herds of the United Kingdom in 1896 
works out to nearly 1,600 million gallons.* Thus, excluding the imports 
of margarine and of fresh and condensed milk, the volume of milk in all 
forms available for consumption in the past year amounted, on the basis of 
the calculation already adopted, to about 2,700 million gallons, and to pro- 
duce the whole of this supply a milking herd of nearly 7,000,000 cows 
would be required. 

In 1886, the year wdien butter was first separately distinguished in the 
Trade Returns, Denmark and Prance each contributed about 26 per cent, of 
the entire importation, but while the supply from the former country now 
constitutes over 40 per cent, of the total quantity entered annually, the 
consignments from French dairies have fallen to about 15 per cent. Butter 
has also been shipped to this country in considerable quantities from Hol- 
land j these shipments declined with the growth of the Dutch margarine 
trade, but there has been a recovery in recent years, and they now form 
about 8 per cent, of the yearly importation. Swedish producers contribute 
about 11 per cent, of our present annual imports, and a similar proportion 
was received from Australasia in 1895. The average value of the butter 
imported from all sources last year was £5 Is. per cwt., or nearly lid. per lb. 

The bulk of the importation of cheese is supplied by Canada and the 
United States. Until 1891 the latter country contributed the major portion 
of the transatlantic supply, but during the past few years our annual con- 
signments from the Dominion have been about twice as heavy as those from 
her southern neighbour. In 1876 the entries of Canadian cheese amounted 
to about a quarter of a million cwt. ; last year they exceeded this quantity 
by nearly a million cwt. During the same period our receipts of cheese 
from the United States have fallen from about one million cwt. to nearly 
half this quantity. Dutch cheese, which formed about one-fifth of the total 
importation in the earlier year mentioned, is also relatively in smaller demand 
in this country than was formerly the case, as the imports of this variety now 


* There are no official data as to the production of milk in the United Kingdom. The 
estimate adopted above is probably in excess of the actual quantity yielded, as an allow- 
ance must be made for a certain percentage of non-productive cows. The number of 
cows and heifers in milk or in calf in the United Kingdom is 3,959,087. 


D 
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constitute about one-eighth of the entire annual receipts. The average 
value of the cheese imported from all sources in 1896 was 43s. 8d. per cwt. ; 
that from the United States was valued at 42s. 6d., and Canadian at 42s. 
per cwt. 

Nearly the whole of the foreign margarine consumed in the United 
Kingdom is made in Holland, the Dutch manufacturers having enjoyed 
practically a monopoly of the trade with this country during the past decade, 
but the quantity imported has declined since 1892. The average value of 
this product in 1.896 was nearly 54s. per cwt. 

Fresh milk and cream were imported in comparatively large quantities in 
1894 and 1895 ; but this trade, which attracted some attention at that time, 
shows few signs of becoming permanent. In 1894 the quantity imported 
was 161,600 gallons, in the following year there was a total importation of 
127,000 gallons, and last year the receipts amounted to only 22,776 gallons. 
The bulk of our supply of foreign milk and cream has been furnished 
hitherto by Holland and Sweden, the latter country having contributed the 
greater quantity. Condensed milk was first distinguished in trade returns 
in 1888, and the imports have increased annually from 352,000 cwt., of the 
value of £735,000, to 611,685 cwt., of the value of £1,172,000 last year. 

We may now’ proceed to review briefly the principal features of dairy- 
farming in the several countries which contribute to the imports of manu- 
factured milk products. Among our foreign and colonial purveyors of butter 
Denmark occupies the premier position, and her share of this trade has been 
steadily growing during the past ten years. In the same period the stock of 
cows on Danish farms has increased from about 900,000 to over 1,011,000, 
so that it now numbers about 450 per 1,000 of the population of tho country. 
(In the United Kingdom the estimated number of cows and heifers in milk 
or in calf represents about 100 per 1,000 of the population.) The cultivated 
area of Denmark, according to the latest official returns, is 7,062,000 acres, of 
which 3,029,000 acres are under corn crops, 3,082,000 acres under permanent 
and rotation grasses, 130,000 acres under roots, aud 129,000 acres under 
potatoes, and 47,000 acres under spurroy. The Danish agricultural statistics 
for the past twenty years show that there has been a large extension of the 
arable acreage under fodder crops and of that under spurrey and roots ; but 
the remarkable development of the dairying industry, and, in a lesser degree, 
of pig-keeping, has created a greater demand for natural and artificial 
feeding stuffs than could be satisfied by the productive capabilities of the 
country, and there is consequently a considerable importation of oil-cake and 
bran. 

In 1895-96 the net exports of butter from Denmark amounted to 
99,000,000 lb., this being 72,000,000 lb. in excess of tho quantity exported 
eleven years ago.* The great extension of dairying indicated by these figures 
has been closely connected with the grcnvth of the co-operative movement 
among dairy-farmers. It is estimated that there are now 1,000 associations 
of Danish farmers engaged in the manufacture of butter, principally for the 
British market. A full account of the system upon which the co-operative 
dairies are worked has already been published by the Board of Agriculture, 


* The net export of butter in each year since 1884-85 have been as under : — 


1884-85 .. 


lb. 

. . 27,242,000 

1890-91 . . 

lb. 

. . 77,610,000 

1885-86 .. 


. . 35,457,000 

1891-92 .. 

. . 76,960,000 

1886-87 .. 


. , 88,593,000 

. . 51,950,000 

1892-98 . . 

. . 78,966,000 

1887-88 .. 


1893-94 . . 

. . 91,028,000 

3 888-89 .. 


. . 56,885,000 

1894-95 . . 

. . 87,995,000 

1880-9 . . 


. . 72,048,000 

1895-96 . . 

. . 99,294,000 
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and it may be sufficient to state here briefly that these establishments are, as 
a rule, erected by co-operative associations of farmers keeping cows, the 
necessary capital for the, initial outlay being usually borrowed on the joint 
security of the members. When the building debt incurred by a society has 
been extinguished, the assets are apportioned as shares among the members 
in the proportion to the quantity of milk delivered by oach. The whole of the 
milk produced on the farm of each member, with the exception of the small 
quantity required for the household, is consigned to the dairy of the society 
to be made into butter, the milk being separated by the centrifugal process. 
The milk is paid for periodically, and at the end of the year the surplus 
profits, after the payment of 5 per cent, on the shares, are divided in pro- 
portion to the quantity of milk delivered by each member during the twelve 
months. Members are generally required to take back the separated milk 
and butter milk at a price fixed by the association. 

It is contended that the adoption of the co-operative system has enabled 
Panish fanners 1o produce a butter of uniform texture and quality, and 
that it has largely reduced the cost of production. In this connection 
reference may he made to some interesting examples of the balance-sheets 
of Danish dairies, contained in the Tidskrift for Landokonomi . In one of 
these, which relates to a large co-operative dairy in Jutland, the actual 
working expenses for the twelvo months ended October, 1S96, calculated 
upon 100 gallons of milk, amounted to Is., the sum paid to shareholders for 
the milk supplied during tho year was 33s. 9d., and the receipts from sales 
of butter, cheese, and bye-products amounted to 4Js. 2d., so that the return 
to the shareholders for every 100 gallons of milk was 40s. 2d., or about 5d. 
per gallon.* The balance-sheets of another co-operative dairy in the island 
of Ftineri for the same year show a net return to the shareholders of just 
under 5d. per gallon. 

Co-operation has been applied with success to many branches of agricul- 
ture in Prance ; but co-operative dairies in that country were practically 
unknown until quite recent years, and their number did not exceed 100 at 
tho end of 1805. Those establishments are, however, principally engaged 
in the home trade, the greater part of the French butter produced in Nor- 
mandy and Brittany for export being prepared in what are known as 
blendmg factories, which are owned mainly bv the large export houses. In 
these factories the butter collected from the farmers in the neighbourhood 
is graded and mixed by machinery in order to obtain a product of uniform 
colour and quality .f 


* The loan incurred by the association for the erection of the dairy buildings lias been 
paid off. The accounts for the year are shown as follows : — 


Receipts. 


Expenditure. 



£ 


£ 

Sale of butter 

7,99* 

Milk (473,000 palls.) .. 

7,980 

Sale of cheese 

592 

Wapes, £198 ; car tape, £254 . . 

452 

Sale of milk and cream 

24 

Coal, ice, salt, colouring 


Receipts from skim milk and 


matter, <Scc 

127 

butter milk sold to members 

1,796 

Appliances and repairs 

299 

Other receipts 

42 

Interest 

Other expenses 

1‘roilt 

51 

15 

1,524 

Total 

£10,448 

Total 

£10,448 


+ \ full description of the methods of mixing followed in Normandy will be 
published in our next issue. — E d. Agricultural Gazette. 
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According to a recent estimate of the French Minister of Agriculture, 
the number of cows in the Eepublic is 0,300,000, and the annual production 
of milk is about ], 710,000 gallons, or 270 gallons per cow. The exports of 
butter from France in 1895 amounted to 5 LI, 546 cwt. In 1895 the value of 
the milk produced was officially estimated at about Gfd. per gallon, and 
the value of the butter exported was put at about Si d. per lb. for salt 
and 11 Jd. for fresh butter, or 3 id. and 41d. respectively per gallon of milk 
employed. 

In Sweden, co-operative dairies have been established in districts in the 
south-west, and they now number 302 as compared with 73 in 1891. There 
are over 700 estate dairies and about 500 commercial dairies in different 
parts of the kingdom, the latter being run for the most part by joint-stock 
companies purchasing milk from the farmers. In 900 of these establishments 
the cream is separated by centrifugal separators, and in 500 of them the 
Schwartz process of separation is employed. The exports of Swedish butter 
amounted in 1895 to 53,000,000 lb. ; about GO per cent, of it is consigned 
directly to the United Kingdom, nearly all the remainder is shipped to 
Denmark, whence a considerable quantity is again exported to British ports. 
According to the latest official estimate the number of cows in Sweden is 
1, 083,110, or about 345 per 1,000 of the population. 

Dutch butter does not now form more than 8 per cent, of our annual 
imports, but it formerly held a more important position in the markets 
of this country. It is noteworthy that the decline of the export trade 
in butter from the Netherlands has been concurrent with a great 
development of the manufacture of margarine. The exports of the latter 
have only been separately distinguished from those of butter in the Dutch 
trade returns since 1890, but they apparently reached their greatest 
dimensions in 1892, when they amounted to 135,000,000 1b.; they have, 
however, since declined to less than 100,000,000 lb. During the past five 
years the quantity of Dutch butter exported annually has averaged about 
29,000,000 lb. Holland’s largest customer for both natural and artificial 
butter is the United Kingdom. 

In 1891 there were thirty-two large margarine factories in operation in the 
Netherlands. The factories differ greatly in size and capacity, but all of 
them are equipped with modern machinery and appliances, and those of 
comparatively recent construction represent large investments. A. repre- 
sentative factory, situated in North Brabant, providing employment for 200 
men, is said to produce and ship regularly 25 tons of margarine weekly. It 
consumes each week an average of 33,000 gallons of milk : the yield of 
10,500 cows, owned by 2,000 small farmers living in the adjacent rural 
districts. The number of cows in Holland is 877,200, or 185 per 1,000 of 
the population. 

Although German butter reaches our markets in consignments amounting 
in the aggregate to over 100,000 cwt. annually, Germany has really produced 
in recent years barely sufficient quantities of this article to meet the needs 
of her own population. About 80 percent, of the butter exported is sent to 
the United Kingdom, and the remainder is mainly consigned to Denmark. 
The imports are drawn chiefly from Austria-Hungary, Iiussia, and the 
Netherlands, but in 1896 about 18,000 cwt. were credited to the United 
States. 

Butter-making in Germany is chiefly carried on by co-operative dairy 
societies, which are run very much on the lines of similar associations in 
Denmark. It is estimated that there are about 1,300 of these societies in 
various parts of the Empire the greater number being situated in the 
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northern provinces. In most of the co-operative dairies the cream is 
separated from the milk by the centrifugal process and manufactured into 
butter, the skim-milk and butter-milk being returned to the members. 

In 1892 the number of cows in Germany was 9,940,000, or 198 per 1,000 
of the population. 

Some particulars have already been given above of the results shown by 
tho balance-sheets of typical Danish co-operative dairies, and it may be 
interesting for purposes of comparison to notice here the accounts of two 
co-operative dairies in Germany, one of which is situated in Mecklenburg 
and the other in Hanover. The former is the property of a society consisting 
of twenty-three members bolding 1,400 cows. The quantity of milk dealt 
with by this dairy in the year ended June, 1895, was 640,209 gallons. 
Practically the whole of tho cream was manufactured into butter, and a large 
quantity of the separated milk was used for the manufacture of cheese. The 
working expenses, including interest on capital sunk and a payment to the 
reserve fund, were £1,835, or 5s. 8d. per 100 gallons of milk. The price 
paid to the members for milk supplied during the year was 39s. 8d. per 100 
gallons, and the receipts were 45s. 9d. per 100 gallons of milk. Thus, in 
this case the total returns to the shareholders amounted to nearly 5d. per 
gallon of milk. 

The dairy in Hanover is a smaller concern, manufacturing butter only. 
In 1895 the quantity of milk manipulated was 315,478 gallons, which was 
paid for at the rate of 27s. lid. per 100 gallons. The working expenses, 
including interest, capital, and depreciation, amounted to 5s. 2d. per 100 
gallons, and the total receipts to 33s. lid. per 100 gallons, so that tho 
sum received by tho members worked out to about 3 id. per gallon, but in 
addition they received from tho dairy, free of charge, 70 per cent, of the 
separated milk and batter milk. 

The bulk of the butter exported to the United Kingdom from Australasia 
is tho produce of Victoria, where there has been a great extension of dairy- 
ing since the introduction of butter factories about eight or nine years ago ; 
the erection of these establishments having been promoted by Government 
grants in the shape of subsidies and bonuses, which, however, have been 
discontinued since 1893-94. In 1895 there were 155 butter and cheese 
factories working in the colony, and they produced nearly 27,000,009 lb. of 
butter out of an estimated total production of 35,580,000 lb. 

Tho factory movement is also beginning to spread in the other Australian 
Colonies. In Queensland, factories or creameries have been established 
wherever milk is procurable in any quantity, there being fifty of these estab- 
lishments in the southern part of the Colony in 1894. A similar develop- 
ment is taking place in Hew South Wales* and South Australia. In the 
former Colony the co-operative dairies are gradually being superseded by 
by large butter factories, which are supplied with cream by numerous 
creameries. 

The export trade in butter from tho last three mentioned Colonies is, 
however, as yet of insignificant proportions. In Hew Zealand, whence we 
received 56,000 cwt. of butter last year, butter factories and creameries are 
being established in increasing numbers annually, and it is estimated thaU 
there are now about 208 of these establishments in operation. 

American butter has hitherto constituted a very small proportion of our 
imports of this commodity, but in recent years the receipts from the United 
States have been of increasing dimensions, and in 1896 they amounted to about 


Sec note, page 907. 



906 


Imports of Dairy Produce 


142.000 cwt. The transatlantic traffic in dairy produce is, however, made 
up for the most part of heavy consignments of cheese to the British market. 
Until 1801 the larger share of this trade was enjoyed by the United States, 
but during the past six years Canada has been the principal contributor. 
The bulk of the cheese exported from the former country is made in the 
State of New York, which has contributed about 79 per cent, of the exports 
of this product from the United States during the past five years. In several 
years prior to 1886 the exports of cheese from American ports exceeded 

100.000. 000 lb., but during the past decade they have steadily declined, and 
in the twelve months ended June, 1896, they amounted to only 34,000,000 lb. 
In 1890 it was estimated that about 50 per cent, of the cheese manfactured 
in the United States was produced in the State of New York, and that is 
probably the proportion at the present time. The magnitude which the 
industry has attained in New York is explained by the fact that it was in 
this State that the factory system of cheese-making was first introduced, and 
it is here that it has found its greatest development. According to an 
enumeration made by the Commissioner of Agriculture, there were 1,032 
cheese factories and 311 creameries in existence in the State in 1894. The 
factories vary in size — an average establishment produces from eight to ten 
cheeses a day, but some make only five or six cheeses daily, and others make 
as many as twenty- two a day in the height of the season. The milk is 
usually drawn from farms within a radius of between 2 and 3 miles from the 
factories. The latter are sometimes owned by single proprietors, but the 
greater number are joint-stock concerns. In cither case the system of 
management is the same — the farmers supplying the milk are credited with 
the total weight of milk supplied, which is paid for according to the quantity 
required to make 1 lb. of cheese, on the basis of the selling-price per lb. of 
the manufactured article. Pew factories have adopted the method of paying 
on the basis of the fat contents of the milk. The manufacturing season 
extends as a rule from April to November. 

The total quantity of butter exported from the United States was nearly 

12.000. 000 lb. in 1894 ; in the following year it had decreased to 5,600,000 lb., 
and in 1896 it amounted to 19,400,000 lb. About 85 per cent, of the butter 
produced in the country is made on farms, although m the eastern States 
there is a considerable number of creameries and factories. The estimated 
number of cows in the United States in 1896 was 16,138,000, or 226 per 

1.000 of the population. 

The United States has for many years furnished the bulk of the oleo oil, 
neutral lard, and cotton-seed oil for the European margarine industry, but 
manufactured margarine is not exported in any quantity from America. 

We have already seen that Canada has recently succeeded in securing the 
greater share of the foreign cheese trade of the United Kingdom. In L880 
the total exports of the cheese from the Dominion amounted to 40,000,000 lb. ; 
ten years later the quantity exported was 94,000,000 lb., and in 1895 it 
was 146,000,000 lb. Canadian butter, on the other hand, is exported in 
comparatively small quantities, the average annual exportation having been 
about 5,000,000 lb. during the past five years. The number of cows in 
Canada in 1891 was 1,857,000, or 384 per 1,000 of the population. 

The bulk of the cheese produced in the Dominion is manufactured in 
factories of which the greater number are owned by joint stock associations 
of farmers. A large number of cheese factories have recently been equipped 
with plant for the manufacture of butter during the winter. This movement 
in the direction of winter dairying was practically begun by the establishment 
in Ontario of two co-operative dairies in 1891, and similar establishments for 
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the production of butter have now sprung up in Quebec, Nova Scotia, and 
Prince Edward Island. As a result of the extension of the winter dairying, 
great efforts are being made to expand the trade in creamery butter with the 
United Kingdom, and the Government of the Dominion has made arrange- 
ments for a chain of cold storage service from tl^e producers in Canada to 
the consumers in Great Britain, in order that the butter may be marketed in 
good condition. Asa further stimulus to the development of the creamery 
system, the Canadian Parliament has recently appropriated a sum of £3,125 
for the establishment and maintenance of creameries in the North-west 
Territories. The amount voted is to be distributed in loans to joint stock 
companies of farmers, or to butter and cheese manufacturing associations, 
for the equipment of creameries and skimming stations. The companies or 
associations are required to provide the necessary buildings, and also to 
guarantee a supply of milk from at least 400 cows. The Government under- 
takes the management of the establishments for the equipment of which 
these loans are advanced, and not only manufacturers but also markets the 
butter at a charge to the company or association of 2d. per lb. This arrange- 
ment continues until the loan is repaid, when the equipment of the creamery 
is vested in the parties to whom the loan was originally made. 

In conclusion, attention may be directed to the progress of co-operative 
dairying in Ireland. According to the latest report of the Irish Agricultural 
Organisation Society, the dairy societies, or creameries, in Ireland now 
number 03, including ten auxiliaries or branches, with a total shareholding 
membership of 8,750. The quantity of butter produced by the societies in 
1800 amounted to 2,701 tons, and the average price realised was 05s. 8d. per 
ewt. The average price paid for milk supplied by the shareholders was 3 55 
pence per gallon. Many of the Irish dairy societies also undertake the 
purchase of farming requisites on behalf of their members. 


Erom this short review of the systems and processes pursued in the several 
countries and colonies which supply the markets of the United Kingdom 
with dairy produce, it is clear that one feature which is more or less common 
to them all is the concentration of the manufacture of butter and cheese in 
large dairies and factories, co-operative or otherwise, drawing their supplies 
of the raw product from a number of farms situated within a convenient 
radius. In the greater number of these establishments the whole of the 
processes of manufacture are carried out on the premises, but some of them 
are equipped only for the manipulation of tho cream, and in Normandy and 
Brittany the butter factories confine their operations to the blending and 
grading of the manufactured product. The object of all is, however, the 
same, viz., the production of an article of uniform quality and appearance at 
the lowest possible cost, and the facts illustrated by the import statistics 
afford prima facie evidence that the factory system has worked with success 
especially jn countries where it is combined with co-operative principles, 
of which the Australian Colonies and Denmark are notable examples. 

Note.— C oncerning the statement as to the development of the dairy industry of New 
South Wales, it may be mentioned that according to the Customs returns, 98,005 boxes 
(56 lb.) of butter have been exported from Sydney during the period fst January, 1897, 
to 20th December, 1897. 
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The Influence of Bees on 

(Continued from page 833.) 



ALBERT GALE. 

Some of the writers I have referred to have given their experience of 
watching bees searching for the nectary, and the insects’ apparent failure to 
discover it at first sight. "When bees are seen searching about the essential 
organs of flowers it is not the nectary they are in search of, but the gyra- 
tions they make are for the purpose of collecting the grains of pollen. If 
a bee is seen at work on a sunflower or other composite bloom, her move- 
ments in gathering pollen differ greatly from those in collecting honey. 
Every leg is brought into play in the former work, and her motions are as 
systematic and various as the figures in a country dance. How differently 
she goes to work in collecting honey. Her head bends towards every ex- 
panded flower, and her tongue is thrust into every nectary. At some she 
pauses momentarily — some insect has been there before her ; at others her 
stay is longer ; she has her reward. 

Notwithstanding an insect may have rifled the nectary of its honey, and 
when visited by the bee found to be empty, in a few minutes another or the 
same bee will revisit it, and this time her stay may be longer, because 
between the two visits the nectary will have secreted another supply. The 
indecision of the bee at a flower is no proof that she is looking for the 
position of the nectary. 

To-day bees may be industriously at work upon a flower of certain 
colour, and to-morrow forsake it for one of less conspicuous shade. “ It 
would appear,” says Darwin, “ that either the taste or t the odour of the 
nectary of certain flowers is unattractive to hive bees, or to humble-bees, or 
to both, for there seems no reason why certain open flowers which secrete 
nectar are not visited by both. The small quantity of nectar secreted by 
some of these flowers can hardly be the cause of their neglect, as hive-bees 
search eagerly for the minute drops on the glands on the leaves of the Prunus 
laurocerasus .” 

“ The small quantity of honey secreted ” is the cause. Within a near 
radius there were, undoubtedly, flowers that were secreting larger quantities 
of honey, and both humble and hive bees always visit flowers where they can 
gather the greatest quantity in the shortest space of time. When the hive- 
bees were searching “ eagerly for the minute drops on the glands on the 
leaves of the Prunus laurocerasus ,” the honey flow must have been scarce 
elsewhere. I have seen bees in time of famine search the moBt unlikely places 
in the hope of getting something to take home. “A drowning man will 
catch at a straw,” and a bee on snort allowance will do the same. 

Some years ago, at Cooma, in a dry season, a bed of turnips ran to flower. 
They were sown on a sandy, thirsty soil. Eor three or four days they were 
besieged by bees. Almost suddenly the bees ceased to visit the turnip blooms. 
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although they were still expanding. The cause of their forsaking the 
turnips became evident. About one-third of a mile away, on the banks of a 
creek, a small paddock of lucerne had flowered, and the bees were bestowing 
their attention on it, because it was yielding a greater supply of food. Their 
harvest from the lucerne lasted but a day or so. The scythe stopped the 
honey flow, and the bees returned to the turnips. Was it the dark-blue 
flower of the lucerne that caused the bees to forsake the creamy yellow 
flower of the turnip, or the superior quantity of honey contained in the 
lucerne? Undoubtedly the latter. The whole family of trefoils are well 
known to be great honey-producers. 

Whatever may have been the reason for plants to have brightly-coloured 
flowers, and to be otherwise decorated so as to attract insects to aid in the 
work of the development of the vegetable w orld in past ages, it is evident 
in these later times the bees at least have been sufficiently educated to go 
without leading strings, and have kicked over the traces, and now work 
according to their own sweet will, or a higher one. 

Darwin himself is not quite sure that the colours and markings of flowers 
in every case are for the sole purpose of attracting bees. 

I have before remarked that bees do not work indiscriminately on every 
species of flower that comes to hand, notwithstanding they aro all honey- 
producers ; but one peregrination is confined to collecting from one species, 
and in the next ramble they may select another, and so on. Whatever 
species of flower they may select to gather from, it is not the colour of the 
bloom that is the attraction. In watching bees at work on a bed of poppies, 
the brightly-coloured flowers are not chosen in preference to white. Any 
colour in the bed is as attractive as that of any other. 

“ Bees repeatedly passed in a direct line from one variety to another of 
the same species, although they bore very differently-coloured flowers, I 
observed also bees flying in a straight line from one clump of yellow-flowered 
Enthera to every clump of the same plant in the garden without turning an 
inch from their course to plants of Eschoclioltzia, and others with yellow 
flowers, which lay only a foot or two on either side. In these cases the bees 
knew the position of each plant in the garden .... so that they 
were guided by experience and memory.”* The experience they had gained 
was that (Enthera contained more food than Eschocholtzia , and Nature had 
taught them that it would be impossible to impregnate the ovaries of the 
one with the pollen of the other. 

What is our Australian experience as it regards the colour of flowers 
that are chiefly visited by bees ? There is no denying that some of our 
endemic flowers aro as brightly coloured as the exotic; and, before the 
introduction of foreign plants and the bee (Apis mellijica ), the chief honey- 
gathering social insect was the little native bee (Trigona carhonaria ), one 
of the chief insect fertilisers in Australia. The chief honey-yielding plants 
in these colonies are the Eucalyptus pittosporum and the tea-tree ( Leptos - 
permum family). The colour of the native flowers named are whitish, with 
a few exceptions. The chief exotics that have been introduced are fruit- 
bearing and ornamental flowering plants, which nearly in all cases bear 
brightly-coloured flowers or blossoms. The exotic, white, flowering fruit- 
trees in the spring-time are very conspicuous by the multiplicity of the 
blooms they bear ; yet our little native bees now as readily find the nectary 
in them as our introduced bees, and they cannot have had ages of experience 
to guide them. 


* Darwin, in “ Cross and Self Fertilisation of Plants. 
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On the other hand, it is very singular that the hive-bee, on its introduction 
into Australia, and before it had been sufficiently colonised, should forsake 
the highly-coloured garden flowers of the Old World that were introduced 
here at about the same time as the bee. These highly-coloured flowers and 
the hive-bee, as far as Australia is concerned, are coeval. Untold genera- 
tions of them had learned to work these blooms, wo are informed, and their 
experience had greatly aided in the development of species and the produc- 
tion of showy flowers of the land of our fathers. On the introduction of 
the bees and the flowers referred to, the former appear to h,ave suddenly 
turned their attention from the latter, and apprenticed themselves to the 
work of attending to the whitish native honey-bearing flowers of the Colony — 
a colour that the writers on the subject say the bees studiously avoid for the 
more gorgeously-coloured ones their progenitors had been at such pains to 
produce by erecting those bright-coloured signs for the benefit of the bees of 
to-day, for the purpose of saving them both time and labour. Nevertheless, 
the hive-bee, when introduced here, after having been educated to the 
highest standard in the recognition of colours they are said to possess in 
'Europe, have started de novo , and worked upon, not our introduced orna- 
mental flowers, nor our showy bloomB of “red, blue, and purple,” but upon 
“simple white or yellow ones”; so unlike the education in colours they 
had received in the other side of the world. Question — Will our eucalypti 
and acacias, and other white and yellow flora, in ages to coine, develop higlily- 
coloured flowers and of a larger size than at present, and will the bees then 
forsake the colours they now work upon in the same way they are said to 
have done in the other parts of the world ? It is queer bees should have 
gone back in their tastes for colours, when they crossed the Line in coming 
to this side of the world. 

Some years ago a series of questions were submitted by the Department 
of Agriculture to the bee-keepers of this Colony, relative to what plants 
were visited by bees as regards size and colour of blooms. 

In the ranks of the bee-keepers are men of keen observation as to 
whence their honey flow comes. The whole of the answers given are full of 
interest. Of course, the imported fruit trees and other exotic flowering 
plants are named as giving the spring supply of pollen and honey, but the 
ironbark, grey gum, bloodwood, blue gums, and the eucalypts generally 
are by far the most remarkable as honey-yielding, and all these have white 
flowers. On the northern districts the broad and narrow-leaved tea-tree is 
stated “to be the largest honey-yielder we have” ; therefore its white 
flowers are the attraction. One bee-keeper states that “one year he grew 
a plot of white poppies for experiments with opium, and found the flowers 
literally crowded from daylight to dark with bees.” 

The report concludes by saying, “ Regarding the size and colour of flowers 
most affected by the bees, much diversity of opinion exists among apiarists.” 

. . . . It is, indeed, an open question if colour has any effect in the 

matter.” In the report one observing bee-keeper quaintly observes, “ The 
bee is quite indifferent to the size of a flower, provided he can get what he 
wants”; and, from experience, I can add, quite indifferent as to colour. 
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Bee Calendar. 

ALBERT GALE. 


January. 


With the horticulturist “ there is always something to tie, or to stick, or to 
mend”; so with the bee-keeper. Although thero is no delving and digging, 
still every month brings its allotted work. The hot days of January are 
very trying to both bees and bee-keepers. The latter is wishing he could 
work under an umbrella or other sunshade. Well, this autumn, prepare for 
next summer, unless you have been sufficiently wise to have followed the 
advice given in the article on “ Summer and Winter Protection for Bees,” 
given in the Agricultural Gazette for May, 1895. In some parts of New 
South Wales undoubtedly the bees are suffering from the excessive heat — 
combs are melted, bees suffocated, and honey running to waste, causing an 
abundance of robbing to be carried on. During this great heat, if you can- 
not protect yourself, you must protect your bees from such accidents as 
above recorded. If there be no natural shade, an artificial one must be at 
once adopted. A sheet of bark sufficiently large to extend about a foot over 
each side of the hive will answer the jmrpose splendidly. In the absence of 
it, a piece of board or an old bag, can be substituted. Permit the bag to 
hang down on either side of tho hive. In the first place, put a couple of 
pieces of stick across it so as to leave a sufficient space for air to circulate. 
Weight the covering, whatever it might be, to prevent the wind from blowing 
it off. 

Most of the directions for last month will also apply to tliis. Prevent 
swarming, if honey bo desired ; but if it be intended to increase colonies it 
is not too lato to do so, as there is plenty of time for gathering in the 
winter’s stores. Remove sections as they become capped, and store them 
for use. Occasionally overlook them for the purpose of keeping the bee 
moth down. If it gets a footing amongst them great damage will be done 
G-ive all the ventilation possible at tho mouth of the hive. It will be noted 
that ail the young brood, perhaps none of them, are sealed over. In very 
hot seasons bees make it a rule not to seal brood in a chrysalis form. A 
small hole is loft for extra ventilation. The bee-keeper must aid them as 
much as possible by removing all obstructions from the entrances. If the 
bees are seen hanging idly in clusters outside the hive, as they do sometimes 
before swarming, see that there is plenty of room inside for storing. 
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M. BLTJNNO, 

Viticultural Expert. 

In many wine-shops and restaurants, as well as in many households, the 
wine for daily consumption is kept in small barrels, hogsheads, or similar 
vessels, from which it is broached through a tap. 

The wine, formerly sound, after a few days of ullage becomes acid in 
flavour, and before the cask is totally empty the remnant drink is as Bour as 
vinegar, so also is all the inside of the vessel. 

This is because few take the trouble to fill, with the fumes of sulphur, the 



Fig. A. 


empty space which is formed at each pouring off of the drink, and so pre- 
venting contact of the air with the top strata of the wine. 

Air in the ullage space, with a temperature of 82° to 84° and over, 
according to the character of the wine, provides the most favourable conditions 
for the life of the Diplococcus aceti that is responsible for part of the alcohol 
turning into acetic acid, which gives the wine the sourness of vinegar. 
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Sour wines with vinegary taste must be very common, if I may judge 
from the fact that many people cannot detect the acidity even when it is 
very pronounced, because very likely they have become used to it. 

One of the injuries inflicted upon the reputation of Australian wines is 
the, in most cases, unintentional neglect to preserve the soundness. 

In the case, however, of vessels in ullage, the cellarman sometimes, in 
spite of his willingness, cannot fill the empty space with fumes of sulphur, 
because there is not enough air for alimenting the combustion of the sulphur. 

If he has any of the same wine, or in any way similar to it, the question is 
easily resolved by using it for filling up ; but, if not, he is rather inclined to 
leave the vessel in ullage, hoping that there will not be much harm done. 

Thero are several systems to smoke the empty space when the ullage is 
not sufficient as to allow the match burning. 

I shall illustrate two of the most common and handiest. 

The sulphuring bung, as shown in Tig. A, is by Mr. Tage, of Narbonne. 

It is composed, Tig. A, of a sort of cone of tin with a cover inside of 
which there is a sort of cup 2, having a stem 3, on both sides of this stem 
two hooks, 4, are soldered, and two matches of sulphur are hanging on them. 

To put it in action lift the cover 1, then take the cup out, place the 
matches and light them, put the cup inside the cone again, put on the cover 
and insert the instrument in the bung-hole, but in the meantime open the 



tap and start to pour off the wine, fig. B. A draft of air will get, as shown 
by the arrows in fig. A, in the cone, alimenting the combustion of the sulphur, 
its fumes will also be driven through the hole in the stem (shown near the 
rim of the cup) into the empty space, indicated by the two vertical arrows, 
see fig. A and also fig. B. 

When you have drawn the quantity of wine you want, stop the tap, take 
the instrument away, and bung down with the ordinary wooden bung. 

You may be sure that for any quantity of wine taken from the cask 
through the tap a quantity of fumes of sulphur of the same volume will be 
drawn with the described system into the cask. 
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Another very simple method adopted in the same direction is the use of a 
sort of fireplace of tin, fig. C. A diaphragm, 2, all perforated, is inside the 
fireplace; on the diaphragm the matches or even pieces of sulphur are lighted 
and then the door shut, the necessary air to the combustion coming from 
the holes, 1. The fumes are led through the pipe into the empty space 3. 



When this is full of smoke you will seethe fumes escaping from the bung ; 
stand a few minutes more, to be surer, and then take the smoker away and 
bung down in the ordinary manner. The piping is about 1 inch in diameter. 
Owing to the space thus left between the piping and the bung some of the 
fumes may escape. To prevent this a pieco of cloth may be used to chock 
the bung. 
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GEO. WATERS, 

Orchard Manager, Hawkesbury Agricultural College. 

The month of January is always a busy one for the stone-fruit grower and 
vigneron especially. Just now the citrus-fruit grower has a tolerably slack 
time. Gathering, packing, and marketing of fruit is the principal work, the 
mid-season peaches, nectarines, and Japan plums starting now. The old 
subject of the fruit case arises every year, and it really appears that, in 
spite of the fact that a definite size of case was decided upon at the last 
Fruit-growers’ Convention, still we do not seem to be much nearer the settle- 
ment of the question. There is no doubt that if the fruit was put up into 
more convenient sized cases, and of a uniform measurement, that the public 
would have greater confidence in buying, for even the everyday buyers cannot 
give an accurate idea of the contents of the many sized cases, and when they 
do arrive at a conclusion they naturally allow for an error, and offer less 
than the case is worth. One of the most important points is the grading. 
Surely no grower and seller would not admit that evenness in size, he it 
large or small, makes the case more presentable. A glance at one of the 
shops of the Italian vendors of fruit shows how much they must grade and 
regrade, so as to get samples of different prices. For summer fruits, really 
no machine is yet on the market that will do this work of grading without 
bruising, so it must be done by hand. Almost all of the apples sent from 
Hobart are graded by hand, and it is wonderful how expert some of the 
operators are. Passing, I might mention that, on seeing some of their cases 
opened and examinod, it was surprising how even the fruit was, and I may 
say that most of it was done by lads. Delicate fruits of extra good quality 
should also be wrapped. A very cheap wrapping-paper, cut into convenient 
sizes, is now obtainable in Sydney. 

Keep a good look to the grape vines, both for topping and lateral pruning ; 
also, where “spot” or “oidium” should be prevalent, now that the berries 
are getting of good size, it will not be advisable to apply any spray that will 
discolour the fruit in any way. 

Too much stress cannot be placed on the necessity for frequent cultiva- 
tion during hot, dry weather, not cnly to keep the weeds down but to 
prevent evaporation. If we should be fortunato enough to get a little rain, 
or if irrigation bo practised, run the cultivators over as soon after as possible 
to prevent caking of the surface. 

During this month make preparation for canning, bottling, or drying all 
the surplus fruit for household use during the winter. Do not waste anything. 
In the early part of the month some apricots will bo ready for drying. On 
every orchard a certain amount of fruit gets too ripe for marketing fresh, 
and this is the very condition, viz., quite ripe, that you want the fruit for 
drying. . Mr. Allen, the Fruit Expert, lias dealt exhaustively with this 
subject in the November issue, so it will not be necessary to say anything in 
these notes. At the same time 1 would advise anyone who expects some 
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spare fruit to purchase or build a dryer (plans of several have appeared at 
different times in the Agricultural Gazette ), that is, provided that in your 
district you cannot dry successfully in the sun. No doubt the purchasing 
of a lot of preserving jars runs into a fairly large amount, whereas if the 
same fruit were dried it could be kept till required ; all that is necessary 
being to wash and steep overnight, and it is ready for use. 

"Where not already done, the late pears and apples that require it could be 
thinned now. 

Towards the end of the month any summer pruning necessary should be 
done. Any long or broken branches on young cherry trees can be removed 
now even better than in the depth of winter. Apidcots that have grown too 
vigorously to permit of the proper setting of the fruit spurs should be cut 
back about one-third of the length of the current year’s growth. The same 
applies to Japan plums, some of the varieties of which are extremely vigorous 
growers. 

During the month probably many pests may be present, such as codlin 
moth, crickets, and, in some places, grasshoppers. The bands that should be 
on the apple and pear trees ought to be examined about every week or ten 
days, and all fallen fruit destroyed as soon as it falls, feeding them to pigs 
or boiling them down. The cricket pest seems to be decreasing, but if 
plentiful keep the land quite clear of weeds, so that they are not harboured, 
and by using the mixture of treacle and arsenic made into balls and placed 
in their haunts you will bo able to reduce their numbers. 

Budding, especially where old trees are to be rebudded, can be started 
this month. 

Where the useless early peaches are being reworked, see that good useful 
varieties are put on. The following among peaches are splendid varieties, 
selling well in the fresh state, for drying or canning Early Crawford, 
Elberta, Late Crawford, Globe Susquehanna, Comet, Lady Palmerston, and 
Salway, Princess Royal, Muir, Poster. Among apricots many absolutely 
useless varieties are grown. Where these are to be reworked the following 
varieties are the best : — Moorpark, Alsace, Blenheim, Royal, and Hemskirk. 
The Japan plums also thrive well worked upon old apricot trees. Among 
these the following are best: — Satsuma (blood), Suika Momo (blood), Bur- 
bank, Botan or Abundance, Wickson, October Purple. Many of the varieties 
of Japan plums that have been introduced are almost entirely worthless as 
market varieties. Any grower having any of these would be wise to bud on 
some of the above varieties. 
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W. S. CAMPBELL. 


Directions for tiie Month of January. 

Vegetables. 

It should be pointed out that it is necessary to write these directions some 
considerable time before the work recommended can be carried out, as the 
Agricultural Gazette is only published monthly. Therefore, it is not possible 
to form a correct idea of the state of the soil or the state that the weather is 
likely to be during the months for which the directions are given. January 
is frequently hot and dry, hut it is not improbable, considering the long 
drought from which we have been suffering, that rains may come at any time 
during the month in sufficient quantity to soak the soil enough for the 
growth of vegetables. The soil should be well stirred on the surface between 
the rows of growing vegetables during dry weather, but it is almost an 
impossibility to grow vegetables in the dry hot districts of this Colony with- 
out a great deal of water, unless rain fails in quantity. .Near the coast, 
especially in some localities, there is generally ample rain, so that vegetables 
should be forthcoming in abundance. 

I feel confident that moisture-retaining power of soils in dry districts can 
be greatly improved by the application of heavy supplies of dung, or by the 
digging or ploughing in of green crops, such as the cow-pea. 

Liquid manure — manure made by soaking the droppings of farm animals, 
horse, cow, and poultry in water — will be found of great value for the growth 
of vegetables, especially if the liquid portion of the animal excreta can l>e 
obtained aud used as well ; but this is a difficult matter to secure in the 
country, where little or no stabling is done. 

The planting out of cabbages, leeks, celery, and other plants should be 
done with care; and the young plants, unless the soil is in a good moist 
condition, will need watering both before removal from the sceu-bed and 
after they are planted. 

The sowing of seeds, too, should not be done if the soil is dry, without 
frequent waterings. If they are watered and allowed to become dry, it is 
probable that their vitality will be destroyed, and no plants will come up. 
If watering be commenced it must be continued, or failure is almost eertaiu. 

Fean, French or Kidney . — This vegetable may be sown as largely as may 
be required. The best plan to adopt is to sow a row or two once a week, or 
perhaps it would be better to sow r a row, wait until the plants have come up, 
then sow another row, and so on. The ground should be well dug before 
sowing, and if it is not naturally sufficiently rich, it should be heavily 
manured with well-rotted farm-yard manure. It may be as well to state 
that if chemical or artificial manures are used, sulphate of ammonia, nitrate 
of soda, or manures known as nitrogen or ammoniacal manures, are of little 

E 
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if any use for French beans. Lime, gj r psum, potash, or sulphate of lime are 
the best substances to apply, but it is hardly possible to do better than apply 
plenty of well-rotted stable or farm-yard manure for any vegetables what- 
ever. This is always safe, and, as a rule, most effective. 

Beet , Silver. — Sow a little seed, and transplant from the seed-bed if there 
are any plants sufficiently large to move. The leaves of this plant are used, 
and make a very palatable dish, if they are properly boiled. 

Cauliflower . — This month is a good time to plant out cauliflowers from the 
seed-bed. In the first place, prepare some ground by trenching if possible, 
or deep digging, and thoroughly well manuring, mixing in the manure well. 
If the soil is dug or trenched deep the roots of the cauliflower will descend 
to a considerable depth in search of food, and will not suffer from dry 
weather. Select good strong sturdy plants and set them about 3 feet 
apart each way. Do not break or injure the roots more than can bo avoided 
wnen raising the plants from the seed-bed. Sow a little seed in a seed-bed 
or box where it can be shaded or watered easily. 

Cabbage. — Sow a little seed and shade and water. Put out a few young 
plants in well-manured and well-prepared ground. 

Celery. — A little seed may be sown, and a few plants put out in well- 
manured or rich ground. This vegetable will need to be well watered and 
also treated to occasional supplies of liquid manure. 

Carrot. — Sow a little seed in drills, taking care to separate the seeds well 
before they are sown. Thin out any young plants that may be coming on, 
and be careful to keep them free from weeds. 

Kohl rabi, or turnip-rooted cabbage. — A few seeds may be sown in a seed- 
bed. Seedlings to be planted out later on when they are large enough to 
move. 

' Lettuce. — Instead of planting out from the seed-bed it will be better, at 
this season of the year, to sow in rows in a richly prepared bed in the garden 
and thin out the plants to about 9 inches apart when they come up. If 
lettuces are transplanted just now they are very apt to run to seed. 

Maize , Sweet. — It is late to sow seed, unless it is done very early in the 
month, and then only in the warm coast districts. 

Peas. — In the coolest parts of the Colony a fow rows may be sown. 

Potatoes. — Prepare a bed for planting by deep digging, well draining, and 
heavily manuring. When ready, plant some variety of the kidney potato. 
Use medium-sized whole tubers, for they will probably succeed better than 
large ones cut into two or more pieces. The rows should be from 2 ft. G in. 
to 3 ft. apart. 

Baddish. — A supply of this vegetable, if young and tender, is always 
useful. It can be sown during every month of the year. A very little seed 
should be sown at a time. If well grown, the tender leaves may be eaten are 
well as the root. Make the ground fine and manure well with rotten dung. 
Sow in little rows, thin out, and keep free from weeds. 

Bed-beet. — Sow a row or two of this Useful salad vegetable on some ground 
that had been previously heavily manured for cabbage, potato, or some other 
crop. The seed will probably take a long time to come up, especially if the 
ground is dry. If it be thoroughly soaked in water before it is sown, and 
the drills in which it is planted also well watered, it will -come up much sooner. 

Savoy. — Sow a little seed. This is one of the best of the cabbage class, 
which will succeed better in rather cool districts, although it may be grown 
in almost any part of the Colony. 

Tomatoes. — In most gardens there should be good supplies of ripe fruit. 
Home means should be adopted to keep the branches or vines from lying on 
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the ground and thus rotting the fruit. They are awkward plants to tie up if 
allowed to attain full growth before the tying up is attempted. The work 
should be done as they grow. Bundles of sticks, prunings of fruit-trees, or 
dead branches of trees can be spread under the plants, and this will answer 
in a rough way to serve the purpose. If required, young plants may be put 
out to keep up a succession of fruit. 

The month of January is generally considered to bo an “ off ” month for 
vegetables, and there is often a scarcity if the weather prove to be dry ; but, 
with a little care and trouble, if a good supply of water is available, quite 
sufficient may bo raised for all requirements. 

If onions and shallots are ready for lifting care should be taken to do the 
work without bruising them, and after they are raised do not, on any 
account, leave thorn in the sun to dry, or else they will not keep for any 
time. 


Flowers. 

Chrysanthemums will require a good deal of attention this month, for it 
is time now to make them grow r as well as possible ; but it should be remem- 
bered that the plants require a considerable amount of moisture during their 
growth, in order to enable them to produce their flowers to perfection. 
They should be sprayed daily in the evening with clean water ; liquid 
manure made from cow-dung, mixed with some soot, is very suitable for 
their wants, and sometimes for a change some sulphate of ammonia, say 
2 ozs. dissolved in a gallon of water, may be applied with advantage. 

The plants which are grown for producing extra good flowers, such as may 
be seen at horticultural shows, should be confined to one stem, and all 
suckers which grow around this stem should be broken off below the ground, 
and not allowed to grow. These suckers are very persevering, and it will 
need much attention to keep them in check. Caterpillars are very destructive 
to the plants, and they should be looked to, and means should bo taken to 
destroy them. It is very interest ing work growing exhibition chrysanthemum 
flowers, but it necessitates a deal of attention, and unfortunately the period 
of flowering is of such short duration. With roses and bouvardias it is quite 
a different matter, for they continue in bloom for months if but very little 
attention be given them in cutting off the seed vessels when the flower petals 
die off, in pruning back to some extent, and in supplying them with some 
liquid manure from time to time. 

Dahlias, where the season lias been favourable, are making good strong 
growth. If the soil becomes very dry, they should be well watered, or else 
they may die off suddenly. Tie them up to stakes as they grow, to prevent 
winds breaking them down. 

Carnations, which are becoming great favourites everywhere, must not be 
allowed to become very dry at the roots. They need a good deal of moisture. 

A mulch of stable dung around all the garden plants will perhaps save 
many of them from destruction. 
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Silos and Ensilage. 

“Writing on the subject of silos and ensilage, Mr. E. C. Chileott, Agricul- 
turist of the Dakota (U.S.) Experiment Station, says : — 

“ Silos and silage have long since passed beyond the 4 fad ’ stage. The 
time has been within the last twenty years when many enthusiastic advocates 
of silage made most extravagant claims, such, as for instance, that by the 
use of the silo the nutritive value of a crop could be doubled, or in other 
words, that double the amount of stock could be kept upon a given area, 
where the fodder was converted into silage. 

“ On the other hand there were those who claimed just as strongly that 
silos were not only expensive and impracticable, but that silage was untit 
for any kind of stock, and that the feeding of it would eventually result in 
the death of the animals eating it, from derangements of the digestive 
organs, and that it would be impossible to make lirst-class dairy products 
from the milk of animals fed upon silage, which they declared was decaying 
vegetable matter, and totally unfit for food. All these, and many more 
statements equally foolish, were made on both sides of the question, until, 
as is usually the case, conservative men have learned that the enthusiasts on 
both sides were wrong, and that the truth lies about half-way between the 
statements made for and against the system. 

“ It is now generally admitted that the converting of green forage into 
silage adds nothing to its nutritive value ; it simply preserves it, much as 
canning preserves green fruit. It is also admitted that silage, when properly 
prepared, is a wholesome food for all kinds of stock ; and, owing to its succu- 
lent nature, it is particularly desirable for the dairy cattle and young growing 
animals. The need of some kind of succulent food for this class of stock 
is pretty generally admitted. Whether this succulent food can best be pro- 
vided during our long, dry falls and cold winters in the form of silage or as 
roots must be decided by each dairyman for himself. Then again the ques- 
tion as to whether green forage crops can be most economically preserved in 
the form of silage, or by converting them into dry fodder, is one the 
solution of which will be largely governed by the varying conditions of 
different localities and farms. 

“ In order to ascertain the estimation in which silos are held by the leading 
dairymen of the United States and Canada, F. D. Coburn, secretary of the 
Kansas State Board of Agriculture, sent out a circular to representative 
dairymen in the United States and Canada, asking, among others, the fol- 
lowing questions : — 

“ What is the smallest number of dairy cows for which a farmer would 
“ be justified in building a silo ; and do you consider the silo 
“ a necessity to the most profitable dairying ?” 
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“ Sixteen answers were obtained to the first part of the question, and the 
average of all the answers was approximately 4 fourteen cows.’ Throwing 
out the answer of Jones, a Kansas dairyman, who put the number of cows 
at fifty, while the highest number mentioned by anyone else was twenty, we 
have an average of 11 2-15. 

“ Nineteen dairymen answered the second part of the question, of which 
eight were decidedly of the opinion that a silo was a necessity. Six stated 
that while a silo was not an ‘ absolute necessity,’ that it was ‘highly desir- 
able,’ ‘ the cheapest wav of preserving green fodder,’ ‘ silage is one of the 
best of foods,’ ‘ I would not keep a dairy without one,’ &c., &c. 

“ Five expressed it as their opinion, that a silo was not a necessity ; but 
one (Haecker, of Minnesota), says he prefers to feed silage, simply because 
of its convenience. 

“ The other four, who thought a silo was not a necessity in Kansas, all 
base their opinion upon the fact that all kinds of coarse fodder must always 
be plentiful and cheap in Kansas where such an amount of corn is produced, 
and but little attention is paid to the stalks. 

“ I think we can safely make the statement that it is the concensus of 
opinion of the representative dairymen of the northern United States and 
Canada, that a dairyman having no moro than twelve cows can afford to 
build a silo, and that the silo is a ‘necessity to the most profitable dairying.’ 

“ As to the relative importance of the silo in South Dakota, as compared 
with other dairy states, as already set forth in the introduction, we believe 
that, owing to the much shorter period here, as compared with the eastern 
States, during which cattle can get succulent food from our pastures, owing 
to the curing of our grasses on the ground, and the long and more severe 
winters, as compared with Kansas, the necessity of the silo in dairy 
husbandry in South Dakota is even greater than in most of the other dairy 
States. 

“ Silos and how to build them . — Granting that a silo is a necessity for the 
most profitable dairying, the next question that presents itself is what kind 
of a silo should be built. This is a much more complicated one than the one 
as to the advisability of building a silo at all. 

“ No one questions the statement that a dairyman should provide warm, 
dry, well ventilated, comfortable stables for his stock. How to accomplish 
this to the best advantage, with the available means, is a problem which 
nearly every man must solve for himself. There are hundreds of stables in 
our State that fulfil all of the above requirements, that have been built from 
sods, logs, straw, or poles, and represent very little outlay except the labour 
needed for the construction. Many of these come very near being the very 
best that could be built under the circumstances and conditions. At the 
same time, they are not at all the kind of stables that anyone would build 
under more favourable conditions. 

“ This silo problem is very much like the stable problem, which the farmers 
of this State have solved so ingeniously, and so well and in such a variety of 
ways ; and it must and will be met and solved in much the same way just as 
soon as our dairymen recognise the necessity of the silo. 

“The essentials of a silo are that it be an enclosure, w r ith walls nearly air- 
tight, and of sufficient strength to resist the great lateral pressure of a mass 
of green silage. A roof is desirable to protect the silage from the weather, 
but is not absolutely essential. A covering of hay will usually turn any 
etorm likely to occur after the silo is filled and until it is empty. 
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“ The size of the silo should be such that it will contain one cubic foot of 
silage for each animal for each day of the feeding period. For instance, a 
silo for thirty cows, six months (180 days), should contain 30 x 180 = 5,4*00 
cubic feet. 

“ The shape of the silo is of less importance than some suppose. It 
should be borne in mind, however, that a round silo (an account of this class 
of silo is given by Mr. Allen in the report of the Dairy Conference held in 
July at the Hawkesbury Agricultural College ; copies of the Report may 
be obtained on application to the Department) will hold more in proportion 
to its wall surface than any other form ; a square comes next. The walls of 
a round silo can also be made of very much lighter material than a square 
one, and still have the necessary strength. The higher the silo-in proportion 
to its diameter, within reasonable limits, the more compactly will the silage 
settle ; and consequently, the greater will be the capacity, and the better 
will the silage keep. 

“ The silo should be so arranged that not more than 5 square feet of 
feeding surface for each cow will be exposed at any one time ; otherwise the 
silage, being so long exposed to the air is likely to spoil. If the diameter 
of the silo is too great to conform to this rule the silo should be divided by 
a partition, which may be of a single thickness of boards, as it has been 
found that the lateral pressure disappears very soon after the silage once 
settles. 

“The cost of the silo varies between wide limits. The following descrip- 
tion of a silo built at the Colorado Station will give an idea of how cheaply 
a silo can be built 

“ A silo was built on the College farm the past season to ascertain how cheaply one 
could be made, and whether such a cheap affair would answer equally as well as the more 
expensive for the preserving and feeding of ensilage. Silos in the east are not built 
below ground, because during half of the year the ground is saturated with water. No 
such trouble need interfere with the Colorado fanner. There are many places where a 
hole 8 to 12 feet deep would remain dry the whole year, and such a spot on the College 
farm was selected for the silo. It is on a slight slope, and a hole 21 feet square and 8 
feet deep was dug out with a plough and scraper. The only handwork necessary was in 
the corners and on the sides. The dirt was dumped as near as possible to the upper end 
and the two sides. 

“ Inside this hole a 2 x 6 sill was laid on the ground, 2x6 studding 12 feet long erected, 
and a 2 x 6 plate put on the top. This framework was then sheathed on the inside with a 
single thickness of unmatched, unplaned, rough boards, such as can be bought almost 
anywhere in the State for $ 12 (£2 10s.) per thousand. 

“ The inside was lined with a single thickness of tarred building paper, held in place 
by perpendicular slats. The floor was made by wetting and tramping the clay at the 
bottom, while the stars of Heaven made an excellent and very cheap roof. . . . 

The* ensilage put into the College silo last fall is now being fed out and proves to have 
kept well. When the silo was full it was covered with a small amount of straw, and the 
dirt from the sides thrown on to the top to form a layer 6 inches thick. Both the straw 
and dirt were soaked with water to make them pack tighter. When the silo was opened, 
from 2 to 3 inches of "ensilage were found to be spoiled under the straw, and m the 
corners for a little greater depth. Below this the ensilage has kept remarkably well. 
No eastern silo with double walls of matched lumber could produce any better.” 

We might add to Mr. Chilcott’s remarks that the general opinion in this 
Colony is that the tarred paper referred to is not absolutely necessary. 
Much of the success of ensilage depends upon the proper regulation of the 
temperature. This subject is fully discussed and explained in the “Farmers' 
and Fruit-growers’ Gruide,” pages 113-116. and it would be well worth the 
while of anyone intending to put up feed in this way to carefully peruse 
the article. 
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The English House Sparrow. 

Tnis pest, now so widespread and troublesome in this Colonv, is the subject 
of a comprehensive report by Miss Eleanor A. Ormerod, E.E.S., and Mr. 
*W. Gk Tegetmeier, M.B.O.U. (England), from which the following extracts 
may be of interest to our readers. It is rather late in the day now to talk 
about decisive action to stamp out this pseudo-scavenger ; but if the good 
work of some of the Agricultural Societies, who offer rewards for sparrows’ 
heads, could be supplemented by concerted action on the part of farmers 
and fruit-growers in the shape of destruction in all methods that ingenuity 
may suggest, much good might be done. The opinion that this bird is a 
difficult one to poison is the general one ; but so far as we can ascertain, 
most of the attempts to induce the birds to take the baits are of a rough 
and ready description. In last issue, in reply to a correspondent, Mr. 
Guthrie, Chemist to the Department, indicates a method of poisoning grain 
that is worth trying. 

The sparrow question is one which is still constantly recurring, as it has done for many 
years, and as it will continue to do, until reliable evidence of the nature of the bird’s 
food is more accessible for general information than it is at present in this country. The 
mischief that is done by the sparrows is easily observable ; but excepting in connection 
with these noticeable devastations, the nature of their food (meaning by this what the 
adult birds feed on throughout the year, and what, the nestlings are fed on) is far from 
having been as well brought forward as is desirable, and the published records of as 
much as we know (whether for or against Passer dottiest inis) are neither as well before 
the public, nor as accessible to those practically concerned, as it would be well for them 
to be. 

When, consequently on the ill-advised introduction by private enterprise of this bird 
into the United States of America, serious and widespread losses occurred from its 
destructive habits, an investigation into the nature of its food was set on foot under the 
direction of the U.8.A. Board of Agriculture, by examination of the contents of many 
hundreds of sparrows. These were submitted for identification to qualified members of 
the Ornithological Division, with final reference to Dr. 0. V. Riley, the Entomologist of 
the Department, and the results were recorded both as to absence and presence of insects, 
and (where insects were present) their names and the order to which they belonged were 
given, together with information as to whether they were of habits helpful or hurtful to 
the agriculturist, or, as far as was known, neither the one nor the other ; and these 
observations were published. In this country wc have also good work on the subject, 
including observations and examinations made by known agriculturists, ornithologists, 
and other qualified investigators, comprising records of contents of very many hundred 
sparrows, and notes of the results of the absence or presence of the bird in various 
localities, and for various lengths of time, up to as much as fifteen consecutive years or 
more ; some of these records are given in this pamphlet, in the hope that by gratuitous 
distribution they may be made generally accessible, and that further observations, also 
undertaken by properly qualified hands, may help to sound views on this important 
subject. 

The most detailed account that is generally accessible of the food of the house sparrow, 
during each month of the year in England, is that given by the ornithologist, Mr. J. H. 
Gurney, of Keswick Hall, near Norwich. The table from which the following informa- 
tion was prepared shows the contents of the stomachs of six hundred and ninety-four 
house sparrows. The dissections were made by twelve or more qualified observers 
(names given with the table referred to), in various places, at regular intervals throughout 
the whole year, the observations being recorded under the heads of “ Customary Food,’* 
and “Occasional Food.” 

In summarising his investigations, Mr. Gurney says : — 

It may be said that about 75 per cent, of an adult sparrow’s food during its life is corn 
of some kind. The remaining 25 per cent, may be roughly divided as follows Seeds 
of weeds, 10 per cent. ; green peas, 4 per cent. ; beetles, 3 per cent. ; caterpillars, 2 per 
cent. ; insects which fly, 1 per cent. ; other things, 5 per cent. In young sparrows, not 
more than 40 per cent, is corn ; while about 40 per cent, consists of caterpillars, and 10 
per cent, of small beetles. . . . Sparrows should be killed for dissection in the 

afternoon. ... If the sparrows are caught at night, they have digested their food 
in a great measure. 



921 


General Notes . 


Some amount of good is noted by Mr. Gurney as done by sparrows 
feeding (in conduction with other little birds) on seeds of various kinds of 
weeds, but the extent of benefit received in this way varies greatly according 
to local circumstances. 

The observations of Col. Champion Russell, of Stubbers, near Romford, 
England, record the examination of the contents of the stomachs of sparrows 
shot over a wide range of country during fifteen years, and his conclusions 
are : — 

On the whole, the deduction from the food -teat, during fifteen years, seems to be that 
the sparrows are useless, and that the insects which would be given to thcii young by 
them, if they were allowed to live in numbers about my premises, would be so much food 
taken, when they most want it, from better birds which live entirely, or nearly so, on 
insects, and thus keep them, especially caterpillars, down so effectively in the absence 
of sparrows, that, when a chance pair of these come and build, there are few of their 
favourite sorts for them. 

Investigations as to the feeding habits of the English sparrow were con- 
ducted on an exhaustive scale by the United States Department of Agricul- 
ture, uuder the direction of l)r. C. V. Riley, Entomologist, and one of the 
concluding sentences of his report reads : — “ Finally, the examinations, taken 
as a whole, show how thoroughly graminivorous a vegetarian the sparrow is, 
as a rule.” 

At the meeting on 21st April, 1885, at Washington, of the Council of the American 
Ornithologists’ Union, the Committee rendered its final report of considerations as to 
the serviceableness or otherwise of the English sparrow, these being based on informa- 
tion received in reply to their circulars or inquiries sent to localities of the entire United 
States and Canada. 

The report, which contains a great amount of Rolid information, is too long for inser- 
tion here ; but relatively to the points now under consideration, the united “ verdict of 
the ornithologists,” formally given, is “ that there is an overwhelming mass of testimony 
to the effect that the sparrow drives away certain of our most valued species of native 
birds and in reply to the question on the circular, “ Is it an insect-eater or a seed- 
eater ?)” that every reply to this question, based on dissection, agrees in attributing to 
this bird a diet almost wholly vegetable. 

In concluding this valuable report, Miss Ormerod and Mr. Tegetmeier 

say : 

In the present space it is impossible to enter fully on this important national matter, 
but still we find, in addition to what all concerned know too well already of the direct 
and obvious losses from sparrow marauding, that there is evidence of the injurious 
extent to which they drive off other birds, as the swallows and martins, which are much 
more helpful on account of their being wholly insectivorous ; also that, so far from the 
sparrow’s food being wholly of insects at any time of the year, even in the young 
sparrows only half has been found to be composed of insects ; and of the food of the 
adults, it was found from examination that in a large proportion of instances no insects 
at all were present, and of these many were of kinds that are helpful to us or harmless. 
Also, it is well on record that there are many kinds of birds which help us greatly by 
devouring insects, and that where sparrows have systematically been destroyed for a 
long course of years all have fared better for their absence ; and also attention should be 
drawn to the enormous powers of increase of this bird, which under not only protection, 
but, to some extent, absolute fostering, raises its numbers bo disproportionately as to 
destroy the natural balance. 

Here, as yet, we have no movement beyond our own attempts, to preserve ourselves, 
so far as we legally may, from sparrow devastations ; but in the United States of 
America (on the evidence of which we have given a part) the Association of the American 
Ornithologists gave their collective recommendation that all existing laws protecting the 
sparrow should be repealed, and bounties offered for its destruction ; and the law pro- 
tecting the sparrow has been repealed in Massachusetts and Michigan. Ih\ Hart 
Merriam, the Ornithologist of the U.S.A. Board of Agriculture, also officially recom- 
mended immediate repeal of all laws affording protection to the English sparrow, and 
enactment of laws making it penal to shelter or harbour it ; and Prof. C. V. Riley, 
Entomologist to tlje Department, similarly conveyed his views officially as to it being a . 
destructive bird, worthless as an insect-killer. 
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“In Canada, on 6th October, 1888, at the annual meeting of the Ent. Soc. of Ontario, 
Mr. J. Fletcher, Entomologist of the Experimental Farms of the Department, strongly- 
advocated the destruction of the sparrow ; and in reply the Hon. C. W. Drury, Minister 
of Agriculture (who attended the meeting as head of the Agricultural Department of 
Ontario), stated ‘ that this destructive bird was no longer under the protection of the 
Act of Parliament respecting insectivorous birds, and that everyone was at liberty to aid 
in reducing its numbers.’ 

“ Reasoning on tho same grounds as to procedure in this country, we believe that 
similar action is, without any reasonable cause for doubt, called for here. The amount 
of the national loss, by reason of ravaged crops and serviceable birds driven away, may 
be estimated, without fear of exaggeration, at from one to two millions a year. 

“We do not pretend to offer suggestions as to what may be considered fitting to do by 
Government authority, but much of their own protection lies in the hands of farmers 
themselves ; and Sparrow Clubs, well worked, and always bearing in mind that it is only 
this one bird that is earnestly recommended to their attention, would probably lessen the 
load to a bearable amount ; and w e believe that subscriptions, whether local or from 
those who know the desirableness of aiding in the work of endeavouring to save the 
bread of the people from these feathered robbers, would be money w r isely and worthily 
spent.” 


Adulterated Honey. 

Recextt/t a deputation, representing the Bee-keepers’ Association of New 
South Wales, wailed upon the Minister for Mines and Agriculture, with the 
object of having the adulteration of honey brought under tho scope of the 
Public Health Act. The matter was referred to tho President of the Board 
of Health, who points out that the Board is desirous of seeing full advantage 
taken of the protection afforded by the section of the Act relating to the 
adulteration of foods like honey, and that if samples of suspected honey were 
submitted the Board would have them examined by the Government Analyst, 
with the object of taking such steps as might be necessary to preserve the 
wholesomeness of this article. 


Improvements in Wheat Culture. 

The following extracts are from an article by Mr. M. A. Carleton, of the 
Division of Vegetable Physiology and Pathology, United States Department 
of Agriculture, Washington. The observations, confirming, as they do, 
similar investigations conducted in this Colony, will be of especial interest 
to those employed in wheat-growing here : — 

“ There is probably no agricultural product more variable as to supply and 
demand, and consequently more subject to variation in price, than wheat. 
It may bring a high price for one or two seasons, and then fall greatly in 
value for several years in succession. These fluctuations are due to a number 
of causes, among which may be mentioned : (1) The fact that the natural 
wheat regions are, above all others, subject to extreme changes of climate, 
intermingled with seasons of prolonged and severe droughts with occa- 
sionally shorter seasons of too-abundant rainfall, all tending to make wide 
variations in the wheat harvest ; (2) a rise in price causes the crop to be 
planted more extensively, and as a consequence the supply is increased and 
the price goes down; (3) war may increase the foreign demand; (4) a 
greater market is sometimes opened in foreign countries by cotnmorcial 
treaties, which reduce or abolish the tariff on wheat or flour imported into 
these countries ; (5) an unusual demand for feed for stock will necessarily 
increase the acreage devoted to the growth of other cereals, especially corn, 
and proportionately lessen the acreage in wheat; (6) feeding wheat to stock, as 



026 


General Notes , 


was done over a year ago in the West, may materially lessen the surplus of 
wheat on hand ; settlements in new countries often greatly increase the 
acreage given to wheat. 

“ Some of these causes of variability in the profits to be derived from 
wheat-raising cannot be overcome merely by adherence to correct principles 
of agricultural science. There are, however, various instances in which 
there is room for an improvement in agricultural practice that would, with- 
out any question, make wheat-culture much more profitable than it is at 
present ; indeed, during the recent period of low prices the uncertainty of 
yield and the inferior quality of the product had probably more to do with 
restricting profits than the actual decrease in price itself. Investigations 
made by the writer in the wheat districts o£ the Great Plains show that in 
some places an average of even 15 bushels of wheat per acre, at 40 cents. 
(Is. 8d.) per bushel, may be profitable. 

Methods of Tillage. 

“ With wheat, as with many other crops, the proper treatment of the soil 
may be considered half the battle. In wheat-growing a great deal depends upon 
local conditions of soil and climate ; and as these conditions in any particular 
locality can be thoroughly understood only by long residence in that locality, 
the experiment stations in the several States should be able to give the most 
reliable advice relative to the adaptability of wheat to any particular section. 
[Nevertheless, there are a few general principles which it seems proper to 
discuss here. 

41 On large farms, which are especially common in the West, there is much 
actual area lost by sheer wastefulness in cultivation. For instance, a wide 
strip is left for turning ground, and then, perhaps, not utilised, and again 
the plough may be allowed to run quite a distance before it begins turning 
a furrow. If the amount of land thus thoughtlessly wasted could be calcu- 
lated the result would be surprising. Suppose a field of 200 acres produces 
3,800 bushels of wheat, does this necessarily mean a yield of 19 bushels per 
acre ? Is it not more likely to be 20 bushels per acre from an area of only 
190 acres actually growing the crop ? If the latter be true, there is a clear 
loss of 10 acres, or 200 bushels, which, at 40 cents per bushel, would pay 
more than half the bill for threshing the entire crop, even at a rate of 4 cents 
per bushel for the work. 

“ It is found, as a rule, that very early and deep ploughing is best. This 
is especially true in arid regions, where conservation of moisture is a very 
important matter. In such districts subsoiling may be practised also to 
advantage, according to the nature of the subsoil. 

“ For spring sowing, ploughing should generally be done in the fall; and 
for fall sowing, ploughing should be done soon after harvest. In spring- 
wheat districts, summer fallowing is sometimes practised. This gives a much 
needed rest to the land during constant wheat cropping. Boot or forage 
crops may, however, occasionally serve the same purpose, besides being a 
source of additional profit from the land. 

“ After considerable experience and investigation, the writer has come to 
the conclusion that a roller should never he used on the Western plains, 
except in the case of late ploughing ; and then it should be used only before 
drilling. This is owing to the fact that roughness of surface is valuable for 
holding moisture and checking the injurious action of dry winds. The eeed 
bed should be made very fine and mellow before drilling, and wherever 
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possible the drill rows should run east and west. Strict attention to such 
general principles as the foregoing will result in an increase in certain seasons 
of as much as 5 or 10 bushels per acre.” 

Wheat is just like any other product, in that prices are badly affected by 
an over-supply of a poor article. A moderate production of a good article, 
brought about by a diversified and scientific system of farming, with a proper 
outlet for the product, is sure to develop and maintain a profitable industry. 


Effects of the Tuberculin Test on tiie Milk. 

Ik view of the interest excited by tuberculin injections, it may be well to 
cite the results of some experiments carried out by E. A. de Schweinitz, in 
the United States, on the effect of these injections on the milk of healthy and 
diseased cows. The inoculations were made with varying amounts of tuber- 
culin on a healthy cow, two diseased ones, and eight which had been 
condemned by the tuberculin test and were to be killed. From these investiga- 
tions it was found that with regard to healthy cows there was practically no 
variation in the amount of fat in the milk. Even in cases where large 
injections of tuberclin, amounting to 30 c.c. were made, the same held true. 
When applied to the two diseased animals the tuberculin was found to 
exercise a decided decrease on the amount of fat in the milk ; while the 
second and third injections were found to causo no appreciable rise in the 
temperature of the animals. With the eight condemned cows, however, two 
animals which showed no rise in temperature on injection exhibited no 
decrease in the percentage of fat in the milk. In the case oE the others of 
the condemned lot, it was noted that where the animals showed a rise in 
temperature on injection there was a decided decrease in the percentage of 
fat in the milk. The investigator, however, came to the conclusion that there 
was apparently no relationship between the decrease in fat with the extent 
of the disease. The oldest cases seemed to give the least change in fat ; 
while the newer cases gave the largest variation. He is also of the opinion, 
that the variation in fat is to be attributed partly to the fever ; and that, 
taken in con junction with the rise in temperature, this variation might be 
considered as corroborative evidence. Reference is also made to the results 
of experiments carried out by the Paris Committee ami the International 
Congress of Veterinary Medicine at Berne on the value of tuberculin. It 
has been asserted that the tuberculin injection has a tendency to cause tho 
disease to spread more rapidly. An animal condemned for tuberculosis was 
kept for a year. At first small doses of tuberculin were injected until she 
ceased to give a reaction, and was again apparently well. The injections 
were increased in number and quantity, until at the end of the year the 
animal received an injection of 100 c.c. As she had previous to this inocula- 
tion received altogether during the year 565 c.c. of tuberculin, the total amount 
of tuberculin injected was 665 c.c. It was found that no change occurred in 
the amount of fat, nor was any increase in temperature manifested after the 
final inoculation of 100 c.c. — Hr. 0. M. Aikman, Agricultural Gazette. 


Short Root Pruning Young Trees. 

Ik a recent number of the Indian Forester , Mussorie, reference was made to 
a method of root pruning adopted by a prominent Texas orchardist several 
years ago, and claimed to possess many advantages. The idea is that when 



928 


General Notes . 


one to two year old trees are planted, the roots are to be cut back to stubs 
about an inch long and the trunk pruned to a branchless whip from 1 to 3 feet 
high. In planting, a hole 2 inches in diameter is dibbled in well-worked 
soil, and the tree, with the roots cut off cleanly in a horizontal plane, inserted, 
and the earth firmly tramped round it. 

It is maintained that under this system new roots grow strong and deep, 
and almost directly downward, thus avoiding the drought that often affects 
the surface roots of young trees planted in the ordinary method. 

Successful experiments are cited in support of this method, both in the 
United States wliore it originated and at the Botanic Gardens, Saharampur, 
India. 

Concerning this subiect, the Fruit Expert, Mr. W. J. Allen, says : — 

“ This method of cutting all lateral roots back to within 1 to 3 inches of the 
tap root, would, I consider, answer very well if the pits were planted, and 
the young trees grown and budded or grafted (as the case might be) without 
moving the stock — that is, the only moving the tree would have would be 
from the nursery to the orchard where it is to be planted out. I consider 
that peach and apricot trees grown in this way would stand this method of 
pruning ; but the experience of all nurserymen is that the purchaser always 
prefers a well rooted tree, with plenty of small roots, and to obtain this it is 
necessary to remove the young tree the winter following the insertion of the 
dormant bud into the stock, prune the roots fairly short, and then plant. By 
this means he obtains a small tree with plenty of small roots, and one which 
is easily started when planted out in orchard form ; but were the roots of 
these trees cut hard back as suggested, I doubt whether he would get 50 per 
cent, of his trees to grow', and these would only make a very poor start. I 
am speaking from experience, as last year I saw this method tried by a very 
careful orchardist, and more than half of the trees died — the balance 
making but a poor growth, although they received every care and the best 
of cultivation. 

“ Forest trees would be better to have part of their tops cut back, as well 
as their roots pruned to (say) 8 inches of the tap root, but this would be 
applicable only to the deciduous varieties. 

“ I would recommend the planter leaving a good supply of roots, see that 
these are well spread out when planting, and do not attempt the short-root 
method of pruning until the trees are grown as above-mentioned — that is, 
never moved until taken from the nursery to the orchard,’ * 


Poultry Yard. 

Runs and Feeding. 

M. Louis Beechemik, Secretary to the National Poultry Society of France, 
writes as follows to X ’ Agriculture Nouvelle : — 

“It is asked whether a run of 100 metres (119 square yards) would be 
sufficient for 100 fowls. Assuredly not. At the end of three months the 
earth would be infected, and there would be every reason to fear an epidemic, 
which would decimate the flock iu a few days. For 100 fowls it would be 
necessary at least to have 400 metres (470 square yards) of ground. One of 
my friends, who Cnly has this space of ground, has adopted the following 
plan : Dividing the ground into two equal parts, he has erected in each a 
poultry-house. His 100 fowls occupy for three months one of these sections, 
when he removes them to the other. The earth in the part vacated is dug 
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over, and sown with grass-seed. When this grows it is regularly cut for 
two months, so that when the fowls are brought back again the ground is 
perfectly sweet and healthy. Each house when unoccupied is well-washed 
out and disinfected ; after a few days, when it is dry, the house, built of 
wood, is limewashed. For three years that my friend has carried out this 
plan he has never had a sick fowl. 

“ The poultry runs are placed in a kitchen garden, which is benefited by 
the manure from the fowls. They are bordered by chesnut trees, which 
always give shady and cool corners to the fowls. Only seeking to produce 
eggs for sale, my friend does not keep any male birds. Each year he pur- 
chased, in the month of July, fifty pullets about three months old, which 
cost him, including carriage, Is. 3d. each. The poultry-yard is thus renewed 
in half. The fifty hens which are intended to be sold are fattened upon a 
paste made of potatoes and fine barley-meal, and can bo sold easily at 3s. 
each. The young pullets, being well fed, commence to lay towards the end 
of October, and their eggs, though not very large, sell easily at lid. to lj-d. 
each, by reason of their freshness. 

“ Each fowl receives every day 125 grammes (nearly It} lb.) of dry food, 
25 grammes (about \ lb.) of grain in the morning, at (» o’clock in summer 
and 7 o’clock in winter; at noon 75 grammes (about f lb.) of soft food, 
composed half of soaked biscuits, quarter of smoked meat, and quarter of 
bran; in the evening from 4 to 0 o’clock, according to the season, 25 grammes 
(about i lb.) of grain. The grain is a mixture of wheat, buckwheat, and 
'oats — buckwheat chieily. The soft food, dry, weighs 75 grammes (about 
i lb.), but after the addition of water is more than 125 grammes (nearly 
3} lb.) Grass, pickings from salads, and refuse from the kitchen are given, 
and when very plentiful the night ration is reduced accordingly. 

The cost of this food is 20 francs for 100 kilos (8s. per cwt.) Notwith- 
standing the reductions when green stuff and house scraps are abundant, 
each fowl consumes food to the extent of 7s. 3d. The food given is exces- 
sively rich in azote, and the fowls lay abundantly. Each year the total eggs 
produced are 15,000, thus much exceeding the ordinary average. In conse- 
quence of this excessive laying the fowls would give poor results the third 
year; they are, therefore, killed off when two years and three months old. 
Eggs arc sold to pastrycooks, several restaurants, two boarding-houses, and 
a certain number of special customers, the total product reaching 1,000 
francs, whilst the cost is DUO francs. This result is ordinary ; it is, never- 
theless, an occupation lucrative for my friend's wife, who gives two hours 
every day to the care of her poultry-yard. 

“ These particulars are not those usually published by many others, but 
they have the advantage of being correct. It is necessary to remember that 
for these 100 fowls 1113' friend has to buy the whole of their food. The 
amateur who only keeps half a score for supplying his own table with eggs 
can feed them more cheaply by reason of the scraps obtained from his house- 
hold. The farmer can procure his food at a lower price, and his fowls in 
their wanderings obtain a large amount of natural food, so that feeding 
should be less expensive to him. 

Milk Test-flasks. 

In his Annual Report, the Dairy Instructor at the Ilawkesbury Agricultural 
College draws attention to the fact that a large number of test-flasks on the 
market are incorrectly graded. Five dozen tesl-bottles were obtained from 
one of the Sydney firms, and on examination a large percentage were found 
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to be incorrectly graded ; some as much as six-tenths and eight-tenths. Mr. 
Guthrie, Chemist to the Department, has already examined, at different 
times, a considerable number of test-flasks, and the Minister desires it to be 
notified for the information of those in doubt as to the accuracy of these 
vessels, that the Department will undertake the examination of any that are 
submitted for rectification. 


Egg-laying or the Codlin Moth. 

Prof. Sltngerland has been investigating the habits of the codlin moth. 
He finds that the egg is deposited on the side of the fruit, and not in the 
calyx. It is a little smaller than a pin-head, flattened and transparent, so 
that the colour of the apple shows through it. Under the microscope the 
surface is marked with lines, and looks like a fish-scale. At first they were 
difficult to make out, but afterwards easy. 

After careful investigations he found hundreds of eggs in the orchard, 
scattered over the fruits. The young worm was hatched out in about ten 
days, and at first is little larger than a hair. It remains on the surface 
several hours, then crawls about till it reaches the calyx, where it works its 
way between the lobes, and enters the cavity. 

The practice of spraying as soon as blossoms fall is effective, because the 
calyx lobes are then open, and the Paris green is readily deposited within 
the eye ; and as the worm does not eat till it enters the eye, its first dose wiR 
be its destruction. 

The closing of the calyx and lobes soon after spraying is an advantage, 
because it keeps the poison from being washed away by rains ; but if the 
spraying is delayed till after the calyx closes it will not be so effective. 

The second brood does not always enter the calyx, but eats in the side of 
the fruit, especially if protected by an overhanging leaf . — Canadian Horti- 
culturist. 


Treatment oe Ramie. 

Prom the Journal of the Jamaica Agricultural Society we take the following 
report of a Committee appointed by the Society to inquire into the working 
of the McDouald-Boyle machine for treating ramie stems. The difficulty of 
finding a machine suitable for this work has hitherto been the great draw- 
back to the profitable cultivation of the fibre. The Committee say : — 

“The machine is of very simple construction, consisting essentially of a 
revolving drum armed outwards with transverse flanges, which strike the 
ramie stems against the lip of the feeding-plate. A boy feeds three or four 
stems into the machine to about two-thirds of their length, and then reverses. 
The back action is required to finish the cleaning. 

“The power required to drive the machine is not great, and the inventors 
state that a six-horse power engine is all that is necessary for forty of these 
machines. It worked as well with dry stalks as with green ; and even when 
the stalks of different lengths and sizes were put through, the work was per- 
fectly performed, though more slowly. There was no wood left on the 
ribbons, there was no fibre wasted, and the epidermis was so broken that it 
was completely cleaned off in the degumming process. 

“ One boy fed the machine from a table where the ramie steins were 
placed, and hung the ribbons on a rail on the other side. The fibre came 
out untangled and unbruised. 
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The following were the tests made : — 

“ 1. 38 1 lb. of stems. These were ripe stalks, which had been cut between 
S and 5 p.m. by Mr. MoxRy, near Chapelton, on the 15th instant, so that 
they were dry. The bundle was said to have weighed 50 lb. when freshly 
cut. The stems were run through in twenty-two minutes, and the wet 
ribbons weighed 8| lb. Fifteen ounces of the wet ribbons were then taken 
and submitted to the degumming process. They were boiled in a chemical 
solution for an hour and a quarter, and for the next half hour were passed 
successively through three baths of different chemicals, yielding 4J ok. of 
wet filasse. It was in a condition ready for combing and spinning, and there 
was no loss in lustre or strength. 

“2. 4 1b. of mixed stems were put through the machine, 2 lb. being six 
weeks old, and 2 lb. three months old. They were supplied from Hope 
(hardens, and were passed through in 2 minutes 50 seconds. The object of 
this test was to see now the machine would act if stems of different length 
and various ages were used mixed together. The work done was satisfactory, 
but it was evident that the best work is obtained if stems of the same age 
and thickness are used at the same time, especially as the machine can be 
adjusted to suit various thicknesses, such adjustment would rarely in practice 
have to be made, and when necessary can quickly and easily be effected. 

“ 3. 12 lb. 14 oz. of stems from Hope Hardens, barely a quarter of an 
inch thick, were decoritated in twelve minutes, and yielded 2 lb. 4 oz. of 
ribbons. These had been grown in shade. 

“ 4. 28 lb. of ripe stems from Hope Hardens were passed through in 
twenty-seven minutes, and gave 4 lb. of ribbons. 

“ 5. 20 s lb. of stems yielded 31 lb. of ribbons in twenty minutes. 

“ The summary of these five tests is : — 


Test. 

Weight of Stems. 

Time in Minutes. 

Weight of Ribbons Wet. 


lb. 07.. 


lb. oz. 

1 

38 8 

90 

8 4 

:i 

12 14 

12 

2 4 

4 

28 0 

27 

4 0 

5 

20 8 

20 

3 8 


Total 90 14 

81 

IS 0 


“ At a later test we were not present ; but the secretary and assistant- 
secretary of the Society were in attendance, and 50 lb. of green stems 
yielded 12 lb. of wet ribbons, which were degummed, and gave 1 lb. 11 oz. 
of dry filasse. 

“ In the earlier tests many of the stems tapered to points less than a 
quarter of an inch. These were not completely cleaned, and had to be 
removed. These points should be removed with the leaves in the field — a 
practice which would simplify, the work of the labourers, give a better per- 
centage in the yield of the machine, and a better class of filasse. 

“ As there is nothing to get out of order in this simple machine, and no 
possibility of clogging, we do not see why the results on a large scale should 
not be as satisfactory as the tests to which we have submitted the machine. 

“We believo we can safely commend the maehino to the earnest con- 
sideration of planters in Jamaica; but at the same time we think the whole 
process can only be operated successfully on a large scale by the central 
factory system.” 
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Borers. 

Mr. W. Clements, Towamba, via Eden, writes : — 

“ I have an orchard of young fruit trees about 4 or 5 years old, and they 
have been doing well until lately, when I found some withering and drying. 
At first I thought it was caused by a severe frost we had here recently, but 
on close examination I found the trunk, from the ground up to the limbs, 
completely full of small holes large enough to allow you to put the point of 
a knitting needle in. On poking a piece of wire into these holes, I dis- 
covered a small insect resembling a beetle or grub without wings. These 
insects are fetching out of the tree dust resembling that made by a white 
ant in pine-wood. The trees affected so far are apple, apricot, and cherry.” 

Prom the description given, the Fruit Expert, Mr. W. J. Allen, thinks 
the insect referred to must be the borer, Xi/leborus dispar , which chiefly 
attacks apples, pears, and plums ; but is also found in apricot, cherry, 
nectarine, and peach trees. 

, Once the borers have got a good footing, it is almost impossible to adopt 
any effective remedial measure short of digging up the affected tree and 
burning it. Where the limbs or branches only are attacked they should be 
removed and destroyed by fire, and the tree sprayed with tar water, prepared 
as follows : — 

Boil 1 lb. of coal tar in 2 gallons of water for twenty minutes, and while 
boiling mix with 100 gallons of cold water ; stir thoroughly. The smell is 
disliked very much by insects, and may prevent any further spread from the 
outside. It is not certain that this treatment will give entire satisfaction, 
as this borer is one of the hardest insects to deal with,, and once having 
gained headway, it is one of the most difficult pests to exterminate. 

Another preventive, recommended by John Wright, a prominent English 
.authority, is a dressing prepared as follows : — 

Soft soap ... ... ... ... lib. 

Flowers of sulphur ... ... 1 lb. 

Quicklime ... ... ... ... 1 lb. 

Tobacco juice ... ... ... 1 gallon. 

Dissolve the soft soap in 1 gallon of boiling water, add the sulphur, slack 
the lime, add the tobacco juice to the soap and sulphur, work all well 
together, and apply with a brush thoroughly. It is, however, too late in the 
season to use such a dressing now. It should always be applied before the 
trees have started to grow. 

I would recommend looking carefully to the drainage and care of the soil. 
If the trees are in any way weakened by growing in poor or wet soil, or 
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allowed to grow without pruning and with poor cultivation, they are much 
more liable to become subject to the attacks of disease and insects. 

Of course, a good many of the grubs can be destroyed by inserting a small 
wire into the hole ; and when the attack is slight a tree might in this way be 
saved. 

Another borer is the flat-headed apple-borer, and this may be successfully 
treated by injecting kerosene emulsion into the holes. Kerosene emulsion 
is mixed as follows : — 

Take \ lb. of hard soap, and dissolve in 1 gallon of boiling soft water 
(rain), after which add 2 gallons of kerosene, and churn the mixture for ten 
minutes. In making the emulsion it is an essential condition of success 
that the liquids should be as warm as possible. Dilute with GO gallons of 
water. 

Lucerne on Apparently Unsuitable Soil. 

A correspondent at Branxton being anxious to try lucerne for dairy-cattle 
on land which is regarded by many people as unsuitable for that crop, has 
written to the Department for advice. 

Mr. Geo. Yalder, Principal, Hawkesbury Agricultural College, who, at the 
Wagga Wagga Experiment .Farm, demonstrated the possibility of producing 
splendid crops of this fodder on soils and situations that were considered to 
be ill adapted for it, reports : — 

“In connection with growing lucerne on lands generally regarded as 
unsuitable, I would advise, first, deep ploughing, or ploughing and subsoiling, 
to a depth of at least 1 foot, if possible ; then bring to a fine tilth, by means 
of harrows, roller, &c., and sow' the seed in drills about 1 foot apart, sowing 
not more than 4 lb. of seed per acre. There are many drilling machines 
suitable for this purpose, which will sow from 1 foot to 14 inches apart. 
In order to obtain the best results, it is necessary to cultivate between the 
drills after each cutting. 

“ The best time to sow is in early spring.” 


Old Roads in Grass and Cultivation Paddocks. 

A Bowning correspondent asks for advice as to the best thing to do with 
old road tracks running through his land. 

Mr. Geo. Valder, Principal, Hawkesbury Agricultural College, says that in 
grass paddocks the best way to treat the road tracks is to stir them up with 
either a cultivator or light plough, and sow, in April, with sheep’s burnett. 
If for cultivation, plough up and sow in February with rape, then feed off 
as soon as crop is ready, or plough the crop in. 


Harvesting Sun-flower Seed. 

In reply to inquiries as to the best method of harvesting sunflower seed on a 
commercial scale, Mr. Yalder, Principal, Hawkesbury Agricultural College, 
reports : — 

. “ Allow the heads to ripen fairly well before pulling, but do not leave them 
till they are too dry, or much of the seed will fall out and be lost. Cart the 
heads into a shed or barn where they will he protected from damp, but be 
fully exposed to the air. Do not pile them in heaps, but spread them out as 
much as possible. The heads will Boon dry, and the seeds can then easily be 
threshed out. Afterwards put them through the winnower to clean up.” 
r 
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Eradicating Briars, 

Mr. W. A. II. Buhkitt, of Goulburn, desires to know the best method of 
eradicating briars from cultivation and also grazing paddocks. He has 100 
acres to do. 

Numerous specifics hare been tried with varying success for the eradication 
of briars and other useless vegetation, but tiiev are too expensive for large 
areas. There does not appear to be any better plan than a team of bullocks 
and drag-chain, to be used while the soil and subsoil is well saturated with 
moisture. If the briars are not too large, a horse or pair of horses may be 
used in the same way. The briars will, in nearly all cases, spring up, and 
’vhile the shoots are young they should be dug out. 


“ Lex” writes: “I want to get the Agricultural Gazette complete for the 
year 1890. Can any of vour subscribers or correspondents let me have it 
on payment. Please ask in your columns.” If any of our readers have 
copies for the year mentioned which they desire to dispose of, we will be 
pleased to place them in communication with “ Lex.” 
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AGRICULTURAL SOCIETIES’ SHOWS, 1897. 

Society. Secretary. Date. 

Dapto A. and H. Society A. B. Chippendall Jan. 6, 7 


Albion Park A. and H. Association 

II. Fryer ... „ 

13, 14 

Oosford A. and H. Association 

W. McIntyre ... ,, 

29, 30 

"Wollongong A. and H. Society 

J. A. Beatson ... Feb. 3, 4 

Cobargo A., P., and H. Society 

T. Kennedy ... ,, 

16, 17 

Uliadulla P. and A. Society 

C. A. Cork ... ,, 

16, 17 

Borrigan A. and H. Society 

R. Drummond... ,, 

17 

Riverina P. and A. Society (Cereal) 

W. Elliott ... „ 

— /L 

Manning II. (Tarce) A. and H. Association 

H. Plummer ... ,, 

18, 19 

Lithgow A., H., and P. Society 

J. Asher ... f , 

18, 19 

Robertson Agricultural Society 

R. J. Ferguson . Mar. 2, 3 

Bega A., P., and H. Society 

J. Underhill ... ,, 

3, 4 

Southern New England (Uralla) P. and A. Association 

Jas. Lecce ... ,, 

9, 10 

Tumbarumba P. and A. Society 

W. Willans ... „ 

9, 10 

Tcnterfield Intercolonial P., A., and M. Society 

F. W. Baskin... „ 

10, 11, 12 

Coonabarabran P. and A. Association 

K. May -Steers... ,, 

11 

Oberon A., H., and P. Association 

A. Gale... ... ,, 

11, 12 

Berrirna District (Moss Vale) A., H., and I. Society ... 

J- Yeo „ 

11, 12, 13 

Cobargo A. , P. , and H. Society 

T. Kennedy ... ,, 

16, 17 

CrookwellP. and A. Association ... 

W. 1\ Levey ... ,, 

18, 19 

Lismore A. and I. Society 

T. M. Hewitt ... ,, 

18, 19 

Walcha P. and A 

F. Townsend ... „ 

23, 24 

Cudal A. and P. Society 

C. Sehramme ... ,, 

24, 25 

Blayney A. and P. Association 

J. Clements ... April j, 2 

Mudgee A., P., H., and I. Association 

J. Cox ,, 

6, 7 

Liverpool Plains (Tamworth) I\, A., & H. Association 

A. M‘Leod ... ,, 

6, 7,8 

Warialda P. and A. Association 

W. B. Geddes... ,, 

7,8 

Williams River A. and w, j 

W. Bennett ... ,, 

7,8 


^ r V— r?- 

7. 8 

"uncTP. Association 

*■' d 7->0w •> 

. W. iiffbV'v , 

■ l 8,.9 

Uulgong P. and A. Association 

. C. E. Hilton ... 


Queanbeyan P. and A. Association 

. W. D. Wright... „ 

13, 14 

Royal Agricultural Society ... 

. F. Webster ... ,, 

14r-20 

Moree P. and A. Society 

. S. L. Cohen ... „ 

21, 22 

Clarence P. and A. Society (Grafton) 

. J. Wilcox ... ,, 

27, 28 

Bathurst P. and A. Society 

. W. G. Thompson ,, 

28, 29, 30 

Hunter River (West Maitland) A. and H. Association.. 

. W. C. Quinton ,, 

28, 29, 30 

Hay Hortic. Society 

. J. Johnston ... May 5 

Namoi P. and A. Association (Narrabri) 

. J. Riddle ... „ 

5, 6 

Hawkeabury District Agricul. Association (Richmond) C. S. Guest ... ,, 

6, 7, 8 

Upper Manning A. and H. Society 

. W. Dimond ... ,, 

12, 13 

Wellington P, and A. Society 

. R. Porter ... ,, 

13, 14 

Upper Hunter P. and A. (Muswellbrook) 

. J. C. Luscombe. ,, 

19, 20, 21 

Nyngan and District 

. E. H. Prince ... June 1, 2 

Brewarrina P. and A. Association 

. H. L. Cathie ... , 

7,8 



Society. 

Secretary. 

Date. 

Cobar P. and A. Association 

... W. Bedford ... 

June 9, 10 

Deniliquin P. and A. Society 

... II. J. Wooldridge... 

July 13, 14 

Hay P. and A. Association ... 

... Chas. Hidgcock. 

„ 22,23 

Riverina P. and A. Society (Jerilderie) 

... W. Elliott ... 

„ 27,28 

Condobolin P. and A. Association 

... H. W. Grey Innes. 

„ 28,29 

Lachlan P. and A. Association (Hillston) 

... Thos. Cadell ... 

„ 30 

Gunnedali P,, A.* and H. Association 

... J. H. King ... 

Aug. 3, 4 

Forbes P. , A. , and H. Association 

... F. Street 

„ 5, 6 

Corowa P., A., and H. Society 

... E. L. Archer ... 

„ 19, 20 

Cootamundra A. , P. , II. , and I. Association . . , 

... T. Williams ... 

„ 25, 26 

Grenfell P., A ,, H., and I. Association 

... G. Cousins 

„ 25, 26 

Northern Agricultural Association 

... C. Poppenhagen 

Sept. 1, 2 

Murrumbidgee P. and A. Association (Wagga) . . . 

... P. W. Lorimer., 

„ 1.2 

Burrawong P. and A, Association (Young) 

... C. Wright ... 

,, 1,2 

Manildra Agricultural Society 

... G. W. Griffiths.. 

„ 8 

(Ploughing Match and Horse Parade.) 



Albury and Border P., A., and H. Society 

... Geo. E. Mackay 

„ 8,9 

Murrumburrah P., A., and I. Association 

... Miles Murphy... 

,, 8, 9 

Yass P. and A. Association 

... Thos. Bernard... 

,, 9, 10 

Wallsend and Plattsburg A. H. P. P, and C. Society 

... G. Gilmour 

„ 9, 10, 11 

Junee P., A., and I. Association 

... T. C. HumphryB 

„ 15, 16 

Burrowa P., A., and H. Association 

... J. H. Clifton ... 

,, 16, 17 

Cowra P., A., and H. Association 

... Fred. King 

,, 22, 23 

Teinora P., A., H,, and L Association 

... W. H. Tubman. 

„ 22, 23 

Moama A. and P. Association * 

... C. L. Blair 

„ 29 

Narrandera P. and A. Association ... ... 

... J. F. Willans ... 

Oct. 6, 7 

Berry Agricultural Association 

... A. J. Colley 

Nov. 24, 25, 26 

1898. 



Dapto A. and H. Society 

... A. B.Chippendall Jan. 12, 13 

Albion Park A. and H. Association 

... H. Fryer 

„ 19,20 

Kiama A. Association 

... J. Somerville ... 

„ 25,26 

Gosford, A. and H. Association 

... W. McIntyre ... 

„ 28,29 

Alstonville Agricultural Society 

... H. R. Elvery ... 

Feb. 1, 2 

Wollongong A., 11., and I. Association ... 

... J. A. Beatson... 

„ 2,3 

Robertson Agricultural Socb>t ,r 

Morn- * ’ ‘ * 

uji<y 

ro. i>. rct^uson.. , 
John Jeffery ... , 

8, 9 

9, 10 

# A. and H. Association 

R.C. Leeming... , 

10, 11 

^uifcg River A. and H. Association (Taree) 

H. Plummer ... , 

10, 11 

Nepean District A. H. and I. Society 

E. K. Waldron.. , 

10, 11 

Berrigan A. and H. Society 

R. Drummond ., , 

16 

Ulladulla A. and II. Association (Milton) 

C. A. Cork ... , 

16, 17 

Kangaroo Valley A. and II. Association 

W. Randall ... , 

17, 18 

Tumut A. and P. Association 

B. Clayton ... , 

26, 27 

Southern New England P. and A. Association (Uralla) 

J. I). Leece ... Mar. 1, 2 

Bega A., P., and H. Society 

J. Underhill ... # 

2,3 

Upper Hunter (Muswellbrook) P. and A. Association... 

J. C. Luscombe. , 

2,3,4 

Tumbarutnba and Upper Murray P. and A. Society ... 

W.^ Willans ... , 

8,9 

Lismore A. and I. Society 

T. M. Hewitt ... , 

3,4 

Bombala Exhn. Society 

R. H. Cook ... , 

8,9,10 

Tenterfield Intercolonial P., A., and M. Society 

F. W. Hoskin... , 

9,10,11 

Cudal A. and P. Society 

C. Schramme ... , 

10, 11 
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